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WARD SMASHES TV ANTENNA

INSTALLATION COSTS!
IT

COSTS

ONLY

6c

IN

LABOR

(WP) CLEVELAND, OHIO
The Chief Engineer of the Ward Products
Corporation states that the new sensational
Minute Man antennas are being made of
PERMA -TUBE
a newly perfected noncorroding coated steel tubing, created especially for Ward by the Jones and Laughlin
Steel Corp., Pittsbuigh, Pa. Independent
laboratory tests on over 30 metals commonly used for antennas have proved
PERMA-TUBE the best for all weather installations. Aluminum is too weak and other
types of coated steel corrodes. Ward is the
only manufacturer using PERMA -TUBE
in constructing antennas. See your Ward
Distributor today.
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MAN ANTENNAS.

(WP) CLEVELAND, OHIO

The Ward Products Corporation, a
Division of the Gabriel Company,
disclosed today their new Minute
Man line of TV antennas. These 13
antennas, ranging in list prices from

are completely pre assembled. Where it formely took
two installation men three- quarters
of an hour (or approximately $7.50 in
labor) to assemble the ordinary TV
antenna, one man can assemble any
Ward Minute Man antenna in a few
minutes. This is the greatest technical engineering improvement in the
antenna field and the Ward engineers
are to be congratulated on its
achievement. They have spent many
months in their laboratory perfecting
the many ingenious construction features. See your Ward distributor
today.
$2.45 to $49.95

INTRODUCING

INSTALLING

(WP) NEW YORK,

MAN

AND PROFITS

N. Y.

Now you can make big money on a
standard installation fee. It has been
reported that servicemen and retailers are realizing greater profits
by installing Ward Minute Man
Antennas. The quick 3 minute installation makes the big difference.
It means more installations per day
and at greater returns. No consumer complaints have been registered by big labor bills. See your
Ward distributor today.

See Your

Ward Distributor
Today

WARD'S NEW "MINUTE MAN" TV ANTENNAS

Compltly Pr- ssmbld
Const -actd of Non -Corro ing

Prmalub

later and Dick snaps the high
frequency dipole into position. It costs only 6c
in labor to assemble this Ward Minute Man
antenna.

Profitable to Install
Word Mmur Man Am., ,, los
transmitter.
your dimibutor today.
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M
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REALIZED

WARD ANTENNAS.

Dick Moss, television engineer, flicks up dipole
in assembly operaflon of Ward Minute Man
antennas. (Model TV -4G).
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/ Will Train You at Home
for Good Jobs
in RADIO
TI LIVISPO N

Send You Many
KITS OF PARTS
I

for practical experience
You conduct many teats and experiments with equipment built from materials I furnish. Some of the
equipment from my Servicing Course and some froni
my Communications Course is shown below. Everything
I send is yours to keep.

America's Fastest Growing Industry
Offers You GOOD PAY--SUCCESS
Want a good -pay job in the fast growing RADIO -TELEVISION Industry? Want a money -making Radio -Television
shop of your own? Here's your opportunity. I've trained
hundreds of men to be successful Technicians . . . MEN
WITH NO PREVIOUS EXPERIENCE. My tested and
proved train -at -home method makes learning easy. You learn
Radio -Television principles from illustrated lessons. You get
practical experience building, testing, experimenting with
MANY KITS OF PARTS I send. Allequipmentyourstokeep.
MAKE EXTRA MONEY IN SPARE TIME
The day you enroll. I start sending SPECIAL BOOKLETS
that show you how to make O. $10 a week or more EXTRA
MONEY fixing neighbors' Radios in spare time while learning.
From here. it's a short step to your own shop or a good -pay
Radio -Television servicing joh Or be a licensed Radio -Television Operator or Technician.

I
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ACTUAL

E

LESSON

Send for my FREE DOUBLE OFFER. Coupon entitles you to
lesson. "GETTING ACOUAIN1 ED WITH RECEIVER SERVICING."
It shows you that learning at home i.
easy. practical. You also Set my 64page book. -HOW TO HE A SUCCESS
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Mail me Sample Lesson and 64 -page book about How- to Win
Success in Radio -Television -both FREE.. (No salesman will
call. Please write plainly.)
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TELEVISION OFFERS BRIGHT FUTURE

Today there are nearly 2700 Radio stations on the air -and
within three years experts predict there will be over 1000 Television Stations. Then add developments in FM. Two -Way
Radio. Police, Marine, Aviation and Microwave Relay Radio!
Think what this means. New jobs, more jobs, good pay for
qualified men.

operating

"1

Service business. With
FM and Television in
the offing. we have a
very profitable
future." A. Patrick. Tampa. Fta.
"N.R.I. was my step.
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hundred to over $4.000
year a. a Radio En
ineer
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money servicing Rsdie.," A Michaels, Trenton. Ga.
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The most complete line of television electrolytics. Engineered
especially for tough TV replacement applications, Sprague's new
Type TVA Atom and Type TVL
Twist -Lok electrolytics stand up
under the extremely high temperatures, high ripple currents
and high surge voltages encountered in TV receivers.
ll'rite for Sprague Bulletin .11 -429
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25 West Broadway, New York 7. N. Y.
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Enrolls
studies in spare time. Finds
personal attention from instructors, in-

Mails coupon to National Schools in
Los Angeles, and receives Free Lesson
and book of information about Radio,
Television and Electronics training.

teresting material and practical equipment, all increase his interest.

-a

Applies for -and GETS
good pay.
full time job in industry. Finds that
employers know National Schools and
like to hire their graduates.

Completes Course and receives Diploma
is now a qualified Radio, Television
and Electronics Technician.

..

%fro

Builds actual units as part of Cóurse.
Earns money doing spare time repair
and installation work.

Or he opens own

profitable Service

Shop. with valuable counsel and aid
from National Schools. Now for real

happiness and success!

RADIO, TELEVISION

and ELECTRONICS by
NATIONAL SCHOOLS
S

You Build This Superheterodyne
Receiver With Parts We Send
You receive complete standard equipsi

ment, including latest type High -Mu
Tubes. for building various experimental and test units. You progress
step by step until you build a complete Superheterodyne Receiver. It is
yours to use and keep.
Included!

This portable instrument (see
right) enables you to perform
many practical tests, make delicate adjustments and do service work. Complete with test
leads.
You receive a serles of special laboratory
experiment lessons to guide your practical exercises with your equipment. These lessons have
been prepared with a special technique of illustrating radio principles by numerous easy-tounderstand examples.
Both Resident and Home Study Courses Offered

NATIONAL SCHOOLS
LOS ANGELES 37.

FIND OUT

CALIF.

EST.1905

I.

rr

'
.1e1

NOW... MAIL COUPON TODAY
National Schools. Dept. ;-RE
South Figueroa Street
Los Angeles 37, California
4000

(Mail in envelope
or paste on

postcard)

I

I

Mail me FREE the book. "Your Future in Radio,"
and a sample lesson of your course.
NAME.._..._.._.........._.

ACE

ADDRESS.- .... -.._.

CITY
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TRAINING

THIS PRACTICAL, TECHNICAL RESIDENT TRADE SCHOOL
TRAINS YOU AT HOME FOR BIG RADIO OPPORTUNITIES!
Wilier systems, transmitters, televiNever in history has such rapid progress been made as in the great Radio.
sion, aviation radio, electronics. You
Television and Electronics Industry
get complete instruction material. intoday! This exciting, fast -moving decluding shop manual, tube manual, job
velopment means new and greater opsheets, radio dictionary, special laboportunities for the trained, skilled man
ratory experiment lessons. experimen-for you -in Television and Radio tal equipment. You receive complete,
Broadcasting. Installing. Servicing: in
modern television lesson texts.
Frequency Modulation: in Applied
Your Home Study is supervised by
Electronics in many industries: in n
our stair of highly trained instructors
business uJ your own!
who daily teach our resident students
here. Let the Free
National Home Training is Practical
Books shown beAPPROVED
Your National Schools Course fully
low tell you more
covers basic, advanced and specialized
about National
FOR
instruction in all phases, including
Home Training.
VETERANS
basic radio principles, receivers, amUse coupon today!

Professional Multitester

JULY,

1Z

ZONE...___ STATE

Check here if veteran of World War II

t

6

Supersensitive electron tube, developed by RCA, makes possible
more accurate measurement of minute vibrations.

Cal.?

a house* mak
-

Surprising though it seems, a fly
when it lands on a board- causes
distinct vibrations. They can be
detected by a remarkable new
RCA electron tube.
Slimmer than a cigarette, and only
half as long, RCA's tube picks up vibrations with a pin -sized shaft -and
these vibrations may then be converted to visible or audible signals.
More important, the new tube can
be used to make measurements of
the degree of vibration.

óoaro/óoe.#2ce

Scientists predict many practical
uses for this electronic transducer.
Airplane designers can hitch it to
engines or whirling propellers and
locate vibrations which might lead
to trouble. Oil men can use it to
measure the sound waves with
which they scout for oil.
And your smooth- ntnning automobile of the future may be an even
better car when the facts gathered by
RCA's new tube are put to work.

Another RCA "first ":
This, the first electronic transducer, is only one research achievement pioneered at RCA Laboratories. Such leadership in science
and engineering adds value
beyond price to any product or
service of RCA and RCA Victor.
Examples of the newest developments in
radio, television and electronics can be
seen at RCA Exhibition Hall, 36 West
49th St., N. Y. Admission is free. Radio Corporation of America, Radio City, N. Y. 20.
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Which Job for YOU next year?
alt

Get on the TV Band -Wagon Now!
Don't let the lack of vision keep you behind
the progress parade. Be alert to the opportunities-the good paying jobs the secure
future that Television offers!
Prepare NOW for the interesting and profitable
jobs awaiting trained television engineers and
technicians. CREI offers you a proved program
of on- the -job training that can provide you with
the technical ability to step ahead of competition
and get a good -paying Television position.
Sooner or later you most face Television -as a
problem., or as an opportunity! You can make
your own opportunity by preparing yourself noir.
CREI can show you the way with convenient spare time study that gives you the up -to- the-minute
technical ability you must have for Television!
CREI courses are designed to give you a thorough grounding in basic principles and take you

-

VETERANS:

step -by -step through the more advanced subjects
of TV and its related fields. Because all new
electronic developments are based on last techniques, your own radio experience becomes doubly
important when coupled with modern CREI training. You will find the CREI study program basic
and helpful right from the very start. You will
learn about and understand such subjects as:
Optics, Pulse Techniques, Deflection Circuits, RF,
IF, AF and Video Amplifiers; FM; Receiving
Antennas; Power Supplies; Cathode Ray; Iconoscope; Image Orthicon and Projection Tubes;
UHF Techniques, Television Test Equipment, etc.
Get in and !/et ahead in Television. One industry
leader predicts 1' Million TV sets by 1953. This
means hundreds of stations, millions of listeners
and countless opportunities for the right men to
fill the good positions in every phase of the industry. The facts are available to you now. Mail
the coupon for complete details. The cost is
popular. The terms are easy. The information
is free. Write today.

TRAINING AVAILABLE UNDER
G.I. BILL. FOR MOST VETERANS JULY 25, 1951,
CREI

IS THE DEADLINE

-
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prufe:siannl or amateur radio experience and want to male more money, let us
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you have had

CAPITOL RADIO ENGINEERING INSTITUTE
16th A Pith Road. II. W., Dept.147 -A. Washington 10.

prove to you we have the training you need to
qualify for a hotter radio job. To help us answer
intelligently your inquiry-..1. oat state brie/RI lour
.,L.ru tion and present
borl:aro,nnf of .r,,. r m
yosi t ion

Capitol Radio
Engineering Institute
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1000 CYCLE AUDIO FILTERS

Navy PD52010 -1 low pass oudio filters
as mentioned in the "Peaked Audio"
article in June CO, and designated by
the above number, are the exact electrical and physical equivalent of commercial audio filter units selling for

infinitely better than the surplus "Radio Rang.
Filters" being sold for reducing ORM,
and at 2 KC off resonance for example,
$35.00 wholesale. They are

section filter using PD52010 -I

is

capable of twice the selectivity available through the use of the 05 -er. (the
BC453 section of the 274N which has
provided the amateur's previous highest
standard of interference elimination).
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FCC AUTHORIZES RADIO FOR PRIVATE SERVICE!!!!
(The FCC announced that effective June 1, any American over 17
years of age Is eligible for a 5 year station permit. In the "Citizens"
band, neither code test nor technical knowledge is necessary.)
GENERAL ELECTRIC 15 TUBE TRANSMITTER- RECEIVER SET. This
brand new 15 tube transmitter- reeciver was designed for mobile storage battery powered service. It will operate in the "Citizens" band where no amateur license to transmit is necessary. It's a cinch for any experimenter to
connect this unit for 110 V AC operation by following the instructions and
diagrams supplied. which cover numerous applications. including television.
For those intending to use on car or boat. a new dynamotor. exactly as
originally supplied. costs only $15.00. Don't fail to write for FREE descriptive bulletin. Order our RT -1248 for only 519.95. or two for SSt.!)a.
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OUR GREATEST OFFER IN

17 YEARS

BULLETIN!
Fires, Sporting Events, Major happen-

ings and other news events are being
covered by Television Camera Crews
in a growing number of areas. Let us
show you how to prepare to enter
the profitable and exciting technical
phases of Television, Radio, Electronics.
Mail coupon. Get Free information
about our greatest offer in 17 years.

Send for
FREE

OSCILLO.

Information

SCOPE
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DeForest's
See HOW- in your own home
Training, Inc., now brings you one of today's
most complete combinations of major home
training aids. You (1) Learn -by- Seeing from
D. T.I.'s exclusive instructive Home Movies.
You (2) Learn -by- Reading from well -illustrated
lessons. And (3), you set up your own HOME LABORATORY where you Learn-by'Doing from 16 shipments
of Radio- Electronic parts which you use and KEEP
to work over 300 instructive...fascinating projects.
This includes building the valuable 6 tube "Superhet "RADIO
and commercial -type OSCILLO- SCOPE, R -F SIGNAL GENERATOR, and Jewel- Bearing MULTIMETER, pictured at right.
You may use this test equipment to help you earn real
money -both in your spare time and later when working
full time in the field either in o good job or your owtt
business. Get complete facts. Mail coupon today!

EMPLOYMENT
SERVICE
tp

MODERN CHICAGO LABORATORIES

Whits, you complete your training,
our effective Employment Service
it gvailoht{ to you without extra
retit- 01tOfuable aid to help you
stpfBed. 4_

If you prefer, you can get ALL your preparation in our new Chicago
training laboratories -among the finest of their kind. Train quickly, using

wide variety of commercial equip ment.. ample instructors.. every major
training advantage. Write for details.
a
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Olio use HOME MOVIES!
Exclusive! ...
alone, includes the use
o' one of today's most effective
training aids...MOVIES...to help
you learn important

...

D. T. I.

D. T. I.,

fundamentals faster,
easier at home. See
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electrons on the march,
and other fascinating
re'nidden action "
markable home train-
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YOU BUILD AND KEEP
THIS EQUIPMENT 'TO
WORK OVER 300
HOME EXPERIMENTS.

MAIL THIS OPPORTUNITY COUPON NOW!
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ing advantage that
speeds your progress.
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Inc.

2533 N. Ashland Ave., Dept. RC -F7
Chicago 14, Illinois
Please give me complete facts showing how I may
prepare to make my start in Television- Radio -Electronics.

DeFOREST'S TRAINING, INC.

Name

Age

CHICAGO 14, ILLINOIS

Street

Apt

Affiliated with the DeVry Corporation. Builders of Electronic and Moyle Equipment
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The Radio Month
CLINTON B. DESOTO. technical editor of the Proceedings of the IRE died
on April 27th at the age of 37. He was
prominent in both engineering and
amateur fields, having been editor of
QST before joining the staff of the
Institute of Radio Engineers.

TWO NEW CHANNELS for television were added last month to the coaxial-cable service between New York
and Chicago. With the cables inaugurated in January-one channel in each
direction -four channels are now available, three westbound and one eastbound. Two westbound channels are
available for television at all times, the
third only after 6 p.m. and holidays.
TV PROTECTS WORKERS at Army

ordnance depots. Major General James
Kirk announced last month. Aiding men
engaged in work with high explosives,
television cameras are placed in position to pick up images of the explosives
and transmit them to workers safely
hidden behind concrete barriers. The
workers manipulate the explosive devices by remote controls, watching their
work on the television screen.
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Mr. DeSoto secured his amateur license in 1926 and became an assistant
secretary of the American Radio Relay
League in 1930. In 1936 the ARRL published his history of amateur radio,
"Two hundred Meters and Down. A
second volume, "Calling CQ," was published just before the war.
In 1942, Mr. DeSoto became editor of
QST, for which he had written many
articles during his 16 years with the
.ARRL. On April 1, 1946 he left ARRL
to assume the editorship of the Pro -

r,,1ill.c

COLOR TELEVISION demonstrations
will be resumed by CBS in New York
City, the network announced last month.
Using the mechanical color- scanning
system developed by the company some
time ago, a new transmitter atop the
Chrysler Building will radiate color
transmissions with power of 20 kw on
a frequency of 490 mc.
TV SATELLITE STATION was authorized by the FCC last month on application of NBC. The network will
operate the station near Bridgeport,
Conn., to pick up the low -band signals
of WNBT, New York, and rebroadcast
them on about 529 mc.
The organization's apparent purpose
observe
in the operation is two-fold
receiver operation, with the idea that
these u.h.f. receivers may be the first
in a new line to be manufactured by
parent company RCA; and to obtain
data on u.h.f. propagation. NBC's u.h.f.
TV experiments in Washington last
year were marred by tube failures due
to excessive heat generated. The difficulty is expected to be cleared up in the
new installation by use of a cluster of
tubes developing about a kilowatt. A
high -gain radiator array will boost effective power to between 15 and 20 kw.

-to

TELEVISION JOBS number one -tenth
as many as those in FM and AM combined, the National Association of
Broadcasters revealed last month. According to an NAB survey, 3,456 full time and 1,000 part -time and free -lance
employees were working for the 57 TV
stations on the air in February, in addition to talent employed directly by
program and advertising agencies. An
estimated 50'7 of a TV station's staff is
in the technical department, 4% in
sales, 22Y, in the program department,
16'; in "general administration," and
8's in the film department.
Individual station payrolls average
$4,310 a week; network operations in
New York average $29,500. About 32%
of stations employ less than 30 persons
regularly but 13,5 have staffs of more
than 70.

LICENSING BILL providing that no
person may install, service, or repair a
television receiver without a license
was introduced in the Illinois General
Assembly recently. To obtain a license
a repairman would, if the bill were
passed, have to attend a television
school course of at least 36 weeks duration and also pass a state examination.
The bill is so worded as to prevent even
set owners from working on their own
receivers and would, if interpreted
strictly, prevent the construction of kit
receivers by unlicensed persons.
PRICE REDUCTIONS on cathode -ray
television tubes were announced last
month by two manufacturers. RCA and
Sylvania have lopped 10 %/, off the
charges for their 10 -inch tubes; Sylvania's decrease in the price of the
12% -inch tube is another 10%, bringing reduction total on this tube to 20'
since April 6th. Increased manufacturing facilities and improved techniques
are credited for the cost downgrading.

BOMBS weighing 12,000
pounds and capable of being guided all
the way to a target will be ready within
a year, Gen. Joseph T. McNarney, chief
of the Air Force's Air Materiel Command predicted last month.
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RADIO -ELECTRONICS for

The Radio Month
FCC ALLOCATIONS CHANGES
nJ rules governing mobile and non ,'adcast radio services between 25
mc were announced in Public
Not ce No. 35,345 dated May 3, 1949.
The changes become effective on July 1,
1949. Changes announced in this notice
affect the following old major service
categories: Experimental General Mobile Radio, Emergency Radio Service,
a.1,1 430

J

Miscellaneous Radio Service, Utility
radio Service, and Railroad Radio
svice. All of these old services have
.cen ebsobed by four new major cate-tries: Land Transportation Radio Servies, Domestic Public Mobile Radio Servie, in'udrial Radio Services and Pubic Safety Radio Services. The Maritime
labile Service is retained under the
new Iegulations and is assigned 12 freouencics in the 152 -162 mc band.
The Experimental General Mobile
Miele classification has been superseded
by three new major categories:
Lan.1 Transportation Radio Services is
,he group including the following:
Taxicab and Railroad Radio Services
au
amiliar to most readers.
H'ghtvoy Track Radio Service is used
by persons and organizations regularly
e: gaged in operating trucks on routes

outside metropolitan areas.
Intercity Bus Radio Service authorizations apply to common carriers operating on public highways between established city terminals.
Urban Transit Radio Service covers
persons or organizations offering common-carrier service over fixed routes
within communities.
Automobile Emergency Radio Service
rules permit public garages and associations of private automobile owners
to operate mobile equipment to speed
the dispatch of emergency road service.
Domestic Public Mobile Radio Service, the second of the new categories, is
designed to furnish communication
service for hire between fixed and mobile stations on land.
Industrial Radio Services, the third
new category, covers the following subservices : Power, Petroleum, Forest
Products, Motion Picture, Relay Press,
Special Industrial, and Low Power Industrial Radio Services.
Special Industrial permits will be
granted only to persons engaged in construction, fabrication, c.nd manufacturing.
Relay Press will provide complete
mobile radio service. Formerly uses of
this service were restricted to walkietalkie -type equipment between the scene
of the news event and a reporter at the

nearest telephone. Radio facsimile
transmission of photographic material
from any mobile units will not be permitted on any mobile service frequency
in the v.h.f. bands. Experimental operation of such equipment is permitted
on available bands above 952 mc.
Public Safety Radio Services is a new
category that replaces Emergency Radio Service. This provides rules governing Police, Fire, Forestry- Conservation,
Highway Maintenance, and Special
Emergency Radio Services.
JULY, 1949

I I

New allocations for Land Transportation Radio Services are:
Railroad Radio Service: forty -one of
the 47 channels in the 152 -162 -mc band
have been assigned to the 32 railroads
operating in and out of Chicago, and
39 have been assigned to railroads in
areas outside that city. Channels assigned outside Chicago may be shared
by Public Safety in areas where they
cause no interference to the railroads.I
Eight developmental frequencies have
been assigned in the 450 -460 mc band
on a shared basis with Urban Transit.
Taxicab Radio Service retains the
original 152.27- and 157.53 -mc allocations and gains six frequencies in the
152 -162 -mc band. The frequencies are
in two blocs, each having four adjacent
channels.
Highway Truck Radio Service is assigned seven frequencies in the 30-40 mc band.
BATTERY
Intercity Bus Radio Service has 16
frequencies in the 30 -44-mc band.
Urban Trmisit Radio Service has
seven exclusive frequencies in the 4450-mc band, 13 in the 30 -44 -mc band on
shared basis with other services, and
shares eight developmental frequencies,
with Railroad Radio in the 450 -460 -mc
band.
Automobile Emergency Radio Service
has one exclusive frequency in the 3044-mc band and two exclusive developmental channels in the 450 -460 -mc band.
Domestic Public Mobile Radio Service
has been allocated 24 frequencies in the
30 -44 -mc band and 20 in the 152 -162 -mc
band. In addition, the rules provide four
frequencies in the 35 -44 -nec band for
Western Union's Telecar pickup and
delivery service now operating in Baltimore, Md.
Industrial Radio Service channels far
outnumber those set aside for any
for DEMONSTRATING AND
other type of service. Allocations are:
TESTING AUTO RADIOS
16 usable frequencies between 25 and
30 mc, 58 between 44 and 50 mc, 23 beDesigned for testing
New Models
D. C. Electrical Apparatus on Regular
tween 152 and 162 mc, four between
A. C. Lines. Equipped with Full -Wave
173.2 and 173.4 mc, two megacycles of
Dry Disc Type Rectifier. Assuring Noise7
space in the 450 -460 -mc band, and!
ei
less. InterferenceFree Operation and
shared use of a number of microwave
Extreme Long Life and Reliability.
bands.
Relay! Press Service will share four
la
. Z IFZ
#
frequencies in the 162 -174 me band with
Motif, Picture Service and will share
20 frequencies in the 450 -460 -mc band'
with other industrial services.
Remote Pickup (or Relay Broadcast)
shares nine of the available 14 channels in the 152 -162 -mc band with industrial services.
r
Public Safety Radio Services have exclusive frequency allocations in the 44
AUTO RADIO VIBRATORS
50 -nie band.
A Complete Line of Vibratan ...
Police Radio lost some frequencies in
Designed for Use in Standard Vibrator -Operthe 152 -162 mc band but has gained an
ated Auto Radio Receivers. Built with Pre
equal number of exclusive frequencies
cisian Construction, featuring Ceramic Stack
in the 158 -159 -mc band.
Spacers for Longer Lasting Life.
Forestry Conservation Service has
NEW DESIGNS
four exclusive frequencies in the 152 -'
IV NEW MODELS
NEW
LITERATURE
162-mc band and nine channels between
o. DCAC i,,e,ten.
"A lesser,AutoiIim,
Radio Vibreur,
170 and 173 nie.
See wen {*Me...+as
Highway Maintenance Radio Service'
AMERICAN TfuEVISION
8
RADIO CO.
has exclusive frequencies in the 44-50 /
Lfa16 ref ?,odr.rn Swee
mc band and the 152 -162 -mc band can
A
SAINT PAUL
MINN(SO1A -U
he used on a shared basis.
'

I
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Vfeir KITli-ectthk.a_ TEST
CHIÉ
KER

TUBE

7eatartee
Measures each element individually.
2. Has gear driven roller chart.
3. Has lever switching for speed.
-i. Complete range of filament voltages.

5.
6.
7.
8.

1.

- -- --

S H

W

I

T.

P P

$Z95o

N G

I

IBS.

5

1

Itew

s'eathizr TELEVISION

Checks every tube element.
Uses latest type lever switches.
Uses

beautiful shatterproof full view meter.
1 l "x1 -I "x4" complete.

Large size

Check the features and you will realize that this Heathkit has all the features you want.
S peed
simplicity
beauty
protection against obsolescence. The most modern
type of tester
measures each element
beautiful Bad -Good scale, high quality
meter
the best of parts
rugged oversize 110 V. (+0 cycle power transformer
finest of Mallory switches
Centralab controls
quality wood cabinet
complete
set of sockets for all type tubes including blank spare for future types
fast action gear
driven roller chart uses brass gears to quickly locate and set up any type tube. Simplified
switching cuts necessary time to minimum and saves valuable service time. Short and
open clement check. No matter what arrangement of tube elements, the Heathkit
flexible switching arrangement easily handles it. Order your Heathkit Tube Checker
today. See for yourself that Heath again saves you 2 and yet retains all the quality
this tube checker will pay for itself in a few weeks
better build it now.
Complete with detail instructions
all taro
cabinet
roller chart
ready
to wire up and operate.

-

- -

-

--

--

ALIGNMENT

GENERATOR KIT
---

Everything you want in a television alignment generator. A wide band sweep generator
covering all FM and TV frequencies
a marker indicator
AM modulation for RI'
alignment
variable calibrated sweep width 0 -30 Mc.
mechanical driven inductive
sweep. Husky 1111 V. 611 cycle power transformer operated
step type output attenuator
with 10,000 to range
high output on all ranges
band switching for each range
vernier driven main calibrated dial with over 45 inches of calibrations
vernier driven
calibrated indicator marker tuning. Large grey crackle cabinet 16-1,8" x 10-5/8" x 7.3/ I6 ".
Phase control for single trace adjustment. Uses four high frequency triodes plus 5Y3 rectifier
split stator tuning condensers for greater efficiency and accuracy at high frequencies
this Heathkit is complete and adequate for every alignment need and is supplied with
every part
cabinet
calibrated panel
all coils and condensers wound, calibrated
and adjusted. Tubes, transformer, test leads
every part with instruction manual for
and use. Actually three instruments in one
TV sweep geneta0x
AM generator and TV marker
udi..uor. Also covers FM h.uhd.

-

1

-

-

-

--

-TV

-

i

$3950

ter

f'!LALCL

Zeu< qee4
FM TUNER KIT

SINE AND SQUARE WAVE

AUDIO GENERATOR KIT

$147s s195?
itoaca,

$345?

CABINET

1

RF Crystal

Ted Probe Nil

No. 309. Kit to
ble.

assem-

RF probe extends

VTVM range to 100
MC. Complete with

1N34 crystal. Shipping
weight, 1 lb $6.50

e

e

e

ELSE TO BUY

--

A truly line FM Tuner with the coils ready
wound, all alignment completed
all that
is necessary is wiring and it's ready to play
uses super regenerative circuit
110 V.
60 cycle transformer operated
two gang
tuning condenser
slide rule calibrated
dial
two tubes
complete instructions
including pictorial enable even beginners
to build successfully.
The circuit uses twin triode and is extremely powerful
pulls in stations far
beyond normal expectations. Shipping \\ t..
4 pounds.
Beautiful mahogany cabinet for F\1
Tuner (shown above I extra
._. $3.75

-

-

--

.

Ze.w

eatleket TOOL K

IT

Now a complete tool
kit to assemble your

Heathkit. Consists of
Krauter diagonal cut
ters and pointed nose
assembly pliers. Xcelite screwdriver, 60
Watt 110 V. soldering iron and supply
of solder. Shipping
\\'t., 2 lbs. Complete
kit.
$5.95

BENTON HARBOR

10,

,

r----- -.
G

I

EXTRA

/laNiGKg
ELSE TO BUY

Experimenters and servicemen working with a
square wave for the first time invariably wonder
why it seas not introduced before. The characteristics of an amplifier can be determined in
seconds compared to several hours of tedious
plotting using older methods. Stage by stage.
amplifier testing is as easy as signal tracing.
The low distortion (less than ISi ) and linear
output ( ± one db.) make this Heathkit equal
or superior to factory built equipment selling for
three or four times its price. The circuit is the
popular RC tuning circuit using a four gang
variable condenser. Three ranges 2(1 -200, 2002,000, 2,001.20,000 cycles are provided by
selector switch. Either sine or square waves
instantly available at slide switch. All components are of highest quality, cased 11(1 V.
60 cycle power transformer, Mallory F.P. filter
condensers, 5 tubes, calibrated 2 color panel.
grey crackle aluminum cabinet. The detailed
instructions make assembly an interesting and
instructive few hours. Shipping Wt.. ì Ins.

fTft

CONDENSER CHECKER KIT

ÿcatersa
Bridge type circuit
Magic eye indicator

41

Power factor scale
Measures resistance
Measures leakage
Checks paper -mica-

transformer
operated
All scales on pond
electrolytic.
hr:ks all types of condensers, paper -micacicarolytic-ceramic over a range of .000111 MFD
to 11100 MFD. All on readable scales that are
read direct from the panel. NO CHARTS OR
MULTIPLIERS NECESSARY. A condenser
110 V

o

checker anyone can read without a college
education. A leakage test and polarizing voltage
for 20 to 500 volts provided. Measures power
factor of electrolyties between 0,
and 50
110 V. 60 cycle transformer operated complete
with rectifier and magic eye tubes, cabinet- calibrated panel, test leads and all other parts.
(:leer detailed instructions for assembly and
use. Why guess at the quality and capacity of
a condenser when you can know for less than a
twenty dollar bill. Shipping \\'t.. 7 lbs.
11,101 V

H.V. Tut Ptah Kit

N.
310. Extends
range of any 11 meg-

ohm VTVM to 3,000
and 10,000 Volt ranges.
A necessity for television. Ship. wt.,
lb
$4.50
1

MICHIGAN
RADIO -ELECTRONICS

for

EQUIPMENT and accessories
dit

qiea

s'{eatlskit

BATTERY ELIMINATOR KIT

't

rugged power supply uses heavy duty

rectifier, choke input filter
with 4,000 MED of electrolytic filter.
0-15 Volt meter indicates output. Output variable in eight steps. Excellent for
demonstrating auto radios. Ideal for
selenium

-

-

-

cycles to 50

$22 :°

SHIPPING WT. 18 IBS.
ijelácary ELSE TO BUY

1949 MODEL

geettt&c.- VACUUM

TUBE

VOLTMETER KIT

Mc.

Input impedance Megohm and 50 MMF.
The l.ieathk it 5" Oss illoscope fulfills every
servicing need. The husky cased power transformer supplies 110(1 Volts negative and
350 Volts positive. Tubes supplied are two
6SJ7 amplifiers, 884 sweep generator, two
5Y3 rectifiers, and 5BP1 CR tube. Grey
crackle aluminum cabinet and beautiful grey
and maroon panel. Chassis especially designed for easy assembly.
An oscilloscope provides endless sources
of experimentation in radio, electronics,
medicine and scientific research.
Detailed instructions make assembly fun
and instructive. Shipping Wt., 24 lbs.
Express only.
1

9Catuned

-

s19 so

Accessory probe listed elsewhere in ad
extends voltage range to 3,000 and 10,00(1
volts D.C. New model has greater sensitivity, stability and accuracy
still the
highest quality features
shatterproof

1

-

-

with 6H6 tube. All these features and
still the amazing price of only 524.50.
Comes complete with cabinet
panel
three tubes
new Mallory
switches
test prods and leads, 114 ceramic divider resistors and all
other parts. Complete instruction manual for assembly and use. Better
start your laboratory with this precision instrument. Ship. Wt., 8 lbs.

-

The popular Heathkit signal tracer has now
with a universal test speaker
no increase in price. The same high
quality tracer follows signal from antenna
to speaker
locates intermittents
defective parts quicker
saves valuable service time
gives greater income per service
hour. Works equally well on broadcast
FM or TV receivers. The test speaker has
assortment of switching ranges to match
push pull or single output impedance. Also
tests microphones, pickups
PA systems
comes complete
cabinet
110 V. 60
cycle power transformer
tubes, test robe,
all parts and detailed instructions for assembly and use. Shipping Wt., 8 lbs.
at

-

$2450 -- -

',¿a

úr9

ELSE TO BUY

SIGNAL
GENERATOR KIT
RF

-

- - --

-

"Weaddeit ELECTRONIC SWITCH KIT
DOUBLES THE UTILITY OF ANY SCOPE
An electronic switch used with any
oscilloscope pros-ides two separately
controllable traces on the screen. Each
trace is controlled independently and
the position of the traces may be
varied. The input and output traces
of an amplifier may be observed one
beside the other or one directly over
the other illustrating perfectly any
change occurring in the amplifier. Distortion
phase shift and other defects show up instantly, 110 Volt 60
cycle transformer operated. Uses 5
tubes ( 6X5, 2 6SN7's, 2 6SJ7's).
Has individual gain controls, positioning control, and coarse and fine sweeping rate controls. The cabinet and
panel match all other Heathkits. Every
part supplied including detailed instructions for assembly and use. Ship-

ping Wt.,

11

lbs.

iqieradtker
TO BUY

R

Every shop needs a good signal generator. The Heathkit fulfills every
servicing need, fundamentals from 150 Kc. to 30 megacycles with
strong harmonics over 100 megacycles covering the new television
and FM bands. 110 V. 60 cycle transformer operated power supply.
.1(10 cycle audio available for modulation or audio testing. Uses
6SN7 as RF oscillator and audio amplifier. Complete kit has every
part necessary and detailed blueprints and instructions enable the
builder to assemble it in a few hours. Large easy to read calibration.
Convenient size 9" x 6" x 4 '., ". Shipping \ä't., 412 lbs.

1949

-

1

$1950

JULY,

- -

-

sf:at.I¢ir-

* * *

BUY

been combined

ditional ranges
full scale linear ranges
on both AC and DC of 0.3 V., 10 V.,
30 V., 100 V., 300 V. and 1,000 V.

plastic full view meter face
automatic
meter protection, push pull electronic
voltmeter circuit, linear scales
db.
scale
ohmmeter measures 1/10 ohm
to billion ohms with internal battery
isolated DC test prod for dynamic measurements
I1 megohm input resistance
on DC
AC uses electronic rectification

ELSE TO

UNIVERSAL TEST SPEAKER KIT

A new Model V -2 Heathkit VTVM with
new 200 microampere meter, four ad-

---

$395°

1fe4. ñieatickit SIGNAL TRACER AND

New 200 uo Meter.
24 Ranges.
New Accessory H.V. Probe makes
Heathkit a kilovoltmeter. (Extra)
New Accessory RF Probe extends range
to 100 megacycles. (Extra)

ELSE

KIT

Instant switching to plates or amplifier
from front panel.
Sweep generator supplying
riable
sweep 15 cycles to 30,000 cycles. a
All controls on front panel.
Cased electrostoKcly shielded 110 V.
60 cycle power transformer.
AC test voltage on front panel.
External synchronization post on front
panel.
Deflection sensitivity .65 V. per inch
full gain.
Frequency response
20 °, from 50

Now a bench 6 Volt power supply kit
for all auto radio resting. Supplies 5 Volts at 10 Amperes continuous or
15 Amperes intermittent. A well filtered

servicing
can be lowered to find
sticky vibrators or stepped up to equivalent of generator overload
easily constructed in less than two hours. Complete in every respect.

5 "OSCILLOSCOPE

ÿeatuse4

e

e

e

BENTON HARBOR

$8.5
20,

$345°
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An ideal way to learn radio. This kit is complete
ready to assemble, with tubes and all other parts.
Operates from 110 V. AC. Simple, clear detailed
instructions make this a good radio training course.
Covers regular broadcasts and short wave bands
Plug -in coils. Regenerative circuit. Operates loud
speaker. Shipping Wt., 3 lbs.
HS30 Headphones per set
$1.00
21
Permanent Magnet Loudspeaker
1.95
Mahogany Cabinet
2.95
.

MICHIGAN

11111111r

1z1

telephone receiver should
treat each tone in the voice alike;

YOUR

that is important to you, because
proper balance makes pleasant
listening and easy understanding.
Naturalness in receiver performance is pictured in a matter of seconds by the apparatus shown at left.
The receiver is clamped in place
and an oscillator feeds into it frequencies representing all talking

tones. Then a bright spot darts
across an oscilloscope screen leav-

It listens so

You

can hear better

ing behind it a luminous line which

shows instantly the receiver's
response at each frequency. It is
precise; and it is many times faster
than the old method of measuring
receiver performance point -bypoint and then plotting a curve.
At Bell Laboratories, develop-

ment of techniques to save time
parallels the search for better
methods. For each time an operation is made faster, men are freed
to turn to other phases of the Laboratories' continuing job making
your telephone system better and
easier for you to use each year.

-

TELEPHONE LABORATORIES

BELL

AND INVENTING, DEVISING AND PERFECTING, FOR CONIMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE.

EXPLORING

TINUED

RADIO -ELECTRONICS for

lei

SENSATIONAL! GIGANTIC!
An opportunity of

lifetime

a

SALE

first come, first served. Act NOW!
ALL
MDSE. SUBJECT TO PREVIOUS SALE
Unit

List

Price

Price Item

Ukitt
For:

Hi -Lo Folded DiPolo T.V.
All -Wave Aerials with Re-

19.95

flectors
Con,ac! Microphone for Guitars. Ete.
75 Mil. Selenium Rectifiers

19.95
1.65

12.00

.01

12 01

12.00

.01

12.01

.99

.01

.

Sites

a'

Rubber Tape ('4 Lb. Rolls)
bp..gh tti ( Assor.ed Bundles)
Liquid Solver (Tubes)
Ultra Mikes Wireless Oscillators with Tube and Mike
Bantam Tool Kits; Grinder

.50
.05
.10

1000
25.00

Attachments

.60
.30
.45
.06

1.00

.01
.01
.01
.01

1.25

Speakers

6.00

.01

6.01

.01

2.41

.01

1.60

4.95

4.98

packed
Tl lograph

2.95

.01

2.96

3.00

.01

3.01

NW.

8

.

Pairs (In
Pkge.)
Volt Capacitors

130

Tubular

piece)

Philco

.95

MId.

20

Volt

150

Capacitors
Chimney Mounts for T.V. 4
F. M. Aerials Complete with
Hardware
Philco- 20.21 Mfd. 150 Volt
Capacitors (Tubular)
4 Prone -Standard Vibrators.
5" P.M. Speakers

4.95

.

1.30
4.20
4.95
89.95

.01

.49

.01

2.41

.01

29.96

.57

.01

.58

80.00

Hour for 25o

in Attractive Pkge.
Alligator Clips .. ..

.15

.

Output

.78
2.16
2.99

42.00

.01

2.40
.05

.13

.76

7.50

.01

7.51

1.80
.03

.01

1.01
.04

.01

.01

3.01
3.01

.01

22.51

.01

48.01

.01

.61

.C1

1.50

72 ohm

.79

12

2.20
1.30

1.43

1.70

2.11
10

.25

Cl

1.09

75

.3,

.01
.01
.01

.10
.40

.73

.01

.76

2.17
J.00

2.00

3.00

.01

3.01

1.20
.54

.01
.01

42.01

.90
.75

1.21

Watt

Universal Output
Transformers
Line to Voice Coil Transformers
A.C. -D.C. Radio Chokes

Aerial Wire (100 Ft. Rolls)

Stranded

.45

Phenolic Octal Sockets ..
8" 500 Ohm. Sin alters IUtahl

.18

or

5.95

.09
.39

50L6 G.T.

5.95

SoI r201 20 120 Mfd.

.01
.01

.75

.ID
3.6:.

1.73

.01

.'JO

.01

'I

.90

.01

.n1

.1

2.04

.01

2.07
Capacitors (Cans)
Aerosol PBS. 16 Mid. 430
Volt Capacitors
1.32
Solar 20 20 Nld. 150 Volt
Capacitors
.78
Arroyos PBS. 8 Mid. 450
Volt Capacitors
.87
Philco 10 Mld. 150 Volt
.51
Capacitors 'Tubular)
Cornell Dobilier 30 50 MId.
150 Volt Capacitors (Tubular)
1.02
Phono Pickups with Cartridge and Permanent Needle 3.60
Known Brand t:ryslal Micro10.20
phones with Stand
Philco .001 to .05 Mfd. 600V
.15
Capacitors
Philco .5 Mld. 600 Volt
.45
Capacitors
Philco 25
M'd. 25 Volt
.45
Capacitors (Tubular)
Philco
Mid. 300 Volt (F.P.

.01

2 Pit

.01

IAA

450

Volt

.01

.7

.01

.86

.01

.:,2

.61

1.0:(

.01

3.61

.01

11.21

.01

.16

.01

.41,

.01

.46

I.C5

.01

1.0h

.42

.01

.43

P.

(an)

Philco .02 Mfd. 1700 Volt
Capacitors
Philco Model 7001 Vacuum
Tube Volt MeterOhmmeter
and Capacitor Checker: All

.70

104.50
Ranges
Regal 3 Was Radios -Battery and Electric
29.95
Eh etrrlytie Conde "ser 20.
IP -5 Nid 450 Volt and 50
MId. at 25 Volt
.79
Philco Indoor T.V. Aerials. 4.99

.55

.01
.01
.01

31

.20

.

300 ohm Leads

d

3.40

3.45

16.95

.

Mfd. 230

16

Philco 20 MM. 450 Volt
Capacitors (Tubular)
Solar 40 Mid. 450 Volt

.85

.30

1.25

2.41
.06

.01

1.08

4.95

.01
.01

.73

Spark
Plug
Suppressors:
Universal
Porcelain T.V. Insulators for

.50

Long
Aernvoa PBS 8
Volt Capaci air

1.50

-'

1.78

3.00

.01
.01
.01

3.61

with

R.F. Coils. for T.R.F. Sets.
Single Output Transformers

.01

.01

3_11

.

2.01

3.80

-I

3.50

.65
2.99

.50
1.21
.31

For:

I

.31

il.

U

Price Item
Descr lotion
MLP
Phono
Cartridges
with Permanent Needle
3.33 .01
Rea:, lest Lites
.30 .01
A.C. Corps with Plugs. 6 Feet

1.81

.01

I

1

Crystal Sets with Earphones

Walt

or 175 Ke.

29.95

Price
5.35

.30

Shielded Lead)
300
Portable Radio Cabinets
3.00
Television Boosters (Channels -6)
22.50
Television love
I E.L.)
with Builtin Relay
48.00
Mallory
Meg.
Volume
Controls
.60
PhileoPhono Needles: Long
Play
2.10
Radio Knobs
." Shaft
.09
I.F. Transformers: 456: 262;

5.00
37.50

.15

2.40

-4

Transformer
.05 2 Amp Fuses 13AG)
4.95 Side Cowl Auto Aerials

Coin
Radios
Operated
(6
Tubes) (25c Slot) Plays

3.95

Universal

2.95

1.00

.

Speake
Wall
Barnes
(Mottled Brown Wood)
Hearing Aids
(3 Tubes)
(Crys. al Pickup and Ear-

3.98
125.00

.46

Sets

Gil

Attractive

.80

PhilcoVolume Control, with
Switches I. , -I meg
Philco-Rear Seat Auto

Nelt Second

List

For:

6"

12.50

13.01

2.65

Generator Condensers
P.M. Speakers Standard
Brand

.50
5.95

.46
.07

.01
.01

.73
4.00

2

Net Second Units

Dra.rlpfiOn
Price Item
.50 Bull's Eye Indicator Liles for
Standard Pilots
.30 .01
3.60 Aerial Kits: Wire. Ground
Wire. insulators, Etc.
80 .01
10.00 Resistor Kits (100 Assorted)
2.00 .01
2.00 T.V. Filters (For 10" Sets)
1.20 .01
ice

.61
.31

22
..
15.00
antes a LOOP,
.45
Arl000s -20.:0
PAN.
450
Volt Capacitors (Cans)
2.40
Philco -2u 20 Nid. 430 Volt
Capacitors (I obular)
1.59
12" 1 elevision filter- indiv.

and

List

Po

1

-' -

lalandard Brand)
Saintites. Assorted
-5. 16"-11 18"

1.00

Unit

2

Net Second

Description

-

.

.46

.n
3.81

.01

164.31

.01

29.96

.01
.01

5.1.0

.80

BEAUTIFUL STANDARD BRAND TELEVISION SETS
FOR LESS THAN THE PRICE OF KITS!
Complete with Hand Rubbed Cabinets and Picture Tube
ODEL 500
I:lau

I

h1
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American Phenolic Corporation of Chicago reports a net profit for the year
ended December 31, 1948, of $183,141,
equal to 46 cents a share. This compares
with a net of $66,491 or 17 cents a
share for the preceding year.

Transvision, Inc. of New Rochelle, N.
Y., has been appointed exclusive national distributor of Du Mont Inputuners through jobbing, amateur supply,
and retail channels, it was announced
by HERBERT SUESHOLTZ, general man ager of Transvision. The company has
been granted the exclusive right to use
the Inputuner in its television kits.
Resistors, inc. of Chicago has moved
into its own new plant, according to an
announcement by JOSEPH J. CERNY.
founder and president. The new building is located at 5226 West 26th Street,
Chicago.
RCA Communications, Inc.. New York,

Y YYVY

1eD

INSULATED

COMPOSITION RESISTORS
In critical television applications, Little
Devil Resistors can be depended on for
longer, trouble -free service. These tiny,
rugged units give quiet performance and
are ideal fin- sensitive RI" circuits. \I. rcover, they are available in 5' as well as
± 10% toleruuvs in !_, I, and 2 -watt
sizes; standard R MI values.

-

has opened the first direct radiotelegraph circuit between the United States
and Pakistan, according to HARRY C.
INGLES, president of the company.
George V. Allen, U.S. Assistant Secretary of State, and Hon. Sardar Abdur
Rab Nichtar, Pakistan Minister of
Communications, inaugurated the service with an exchange of messages.
Since the formation of Pakistan. the
United States has been supplying it
with large quantities of heavy machinery, automobiles, and farm equipment. In return, this country has received substantial quantities of jute,
cotton, tea, hides, wool, and chrome ore.
Because of this increasing trade exchange, Mr. ingles said, it is believed
that the new circuit will handle more
than 2,000,000 words in its first year
of operation.
nice-oat ional Trig-pi
& Telegraph
Corp.. New York. announces a net in11101e for 1948 of $2,197,877. against
.:I i l .697 in the preceding year of 1947.
I

1

NOISE-FREE
TYPE AB POTENTIOMETER

l:t

d use has little effect on the
resistance of this unit ln- .alise the resistance material is.s.did- mnlIr.I -u,.t sl.ray,d
or painted on. In fart, the soi. Irs eI often
-s less with use. Thr
Th. .mit has a 2bee
watt rating with a good -.í(.9y factor.

SEND NOW for Catalog No. 21

OHMITE MFG. CO.
4894 Flournoy St., Chicago 44

uktl.,,
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Syhalibi Eleelsie Products. Inc.. Salem.
Mass.. reports that the consolidated net
income for the first quarter of 1949 was
$1,176815. compared to $1.162,7::7
earned during the first quarter a year
ago. Net income for the first quarter of
1948 included approximately $180,000
of nonrecurring income arising from a
profit on the sale of its assembly plants
in Bloomington. I11.. and Riverside.
Calif., as well as certain tax credits
that the company did not have this
year. On the basis of the average number of shares outstanding during the
quarter (1,228,7721 the net income was
equal to 88 cents per common share,
after deducting dividends of $1.00 a
share on the $4 cumulative preferred
stock. This compares with $1.06 a share
earned on the 1,006,550 common shares
outstanding during the first quarter of
1948.

ll=IIMIITE
RHEOSTA

S

RESISTORS

TAP SWITCHES

Consolidated net sales for the quarter
ended March 31, 1949, were $27,108,895,
an increase of 10.4',' over the $24,547,529 of sales for the first quarter a
year ago.

Radio Corp. of America, New York,
through its chairman of the board,
BRIGADIER

GENERAL

DAVID

SARNOFF,

announced at the 30th Annual Meeting
of RCA stockholders that net profit,
after taxes, of RCA for the first quarter of 1949 was $5,932,083, an increase
of $167,585 over the same period in
1948. Profit for the first quarter of
1949- before federal income taxes
amounted to $9,804,083, compared with

-

$9,631,498 in 1948.
Earnings per common share for the
first quarter of this year amounted to
37.1 cents, as compared with 35.8 cents
per common share for the first quarter
in 1948. Consolidated gross income of
RCA during the first quarter of 1949
amounted to $92,327,827, compared with
$88,053,297 for the same period last
year. This represents an increase of
$4,274,530 over the 1948 figure.
Army -Navy Elcetronie Standards Agency
has been reconstituted as the Armed
Services Elcrtru Standards Agency. The
change provides for official participation by the Air Force.

Employing 1211 persons, the Agency
occupies five buildings just outside the
stain area of Fort Monmouth, N.J.,
near the Signal Corps Engineering
Laboratories. Sales and technical representatives of radio- electronics manufacturers are welcome to visit the
Agency at any time, according tp its
officials, to obtain firsthand information on the work it is doing.
The mission of the Agency is:
1. To reduce the number of styles
and types of electronic components used
in the manufacture of military equipment of all kinds;
2. To insure their quality and de-

pendability;

3. To achieve a high degree of interchangeability;
4. To designate approved sources of
supply.
The Radio Manufacturers A -ur is
is cooperating wholeheartedly in implementing this program. A procedure for
obtaining industry agreement on proposed .JAN (Joint Army- Air -Navy)
specifications was worked out by RM A
and the Agency at a meeting held in
New York at the time of the IRE convention this year.
Considerable progress in alleviating
the war -born confusion over electronic
parts is being made. For instance. three
standard crystal holders, to meet any
foreseeable requirement, have been
adopted to replace :150 different holders
which were formerly used. A single.
standard, wire -wound resistor takes the
place of 33 former nonstandard types.
Audio and power transformers that required more than 10.000 different sizes
and shapes of cases can now be accommodated in only 22 standard containers.
Measuring instruments and tubes have
received special attention. More than
37,500 types of meters have been reduced to 3,700 standard types, and 3,000
types of vacuum tubes have been cut
down to 800 for replacement purposes
and to about 200 for new applications.
RADIO -ELECTRONICS for
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Famous Sylvania Polymeter
now available with new

plus features for complete

television service!
Shielded ac probe
stray field effect.

lead- reduces

Microphone type panel connectors on probe
leads insure firm, long life connections.
RF probe features ground clip and
detachable extension tip -extremely flexible
in application.

RANGES
volts

0-3, 10, 30, 100, 300, 1000,

AC volts

0-3, 10, 30, 100, 300, 1000

DC

CHECK THESE OTHER

volts

RF

OUTSTANDING FEATURES:
The essentially flat frequency response of 20
cycles to 300 Inc. and useful range to 500 me.
gives this complete vacuum tube voltmeter a
range low enough to test high fidelity amplifiers.
yet high enough to acconlniodate all television
frequencies.
The instrument has seven current scales -six
of them reading in milliamperes and one reading in amperes The specially engineered
Sylvania Sul
'attire Tithe contained in the
11F Probe permits the exceptionally high frequency range of this instrument at a high input impedance and an unusually low input
capacitance.
The large -It/., s, meter affords max.
readability, while careful design minimizes error
introduced by line voltage variation, tube variations and stray fields.
Be sure to send your rout
today to receive
Jun particulars on the new Sylvania Polymeter
Ape 221!
1

0-1000, 10,000, 100,000,

Current Ma

0-3, 10, 30, 100, 300, 1000

Current Amps

0-10

'
II

I

I

RADIO TUBES: CATHODE
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FREQUENCY
AC volts

20 cps to 15,000 cps

volts

RF

10,000 cps to 300 me

`With this item DC. Voltage )Iultiplier- T'pe 223. the 1.111111 %de. range
....ling on the lies. Sylvania Isolymete r will read 111.111111 vile full scale!
'Flu' 300 vdr range setting sill read
.1.1100 vtlr full sale! Add this arees.110 and you hase a kilosoltmeter

for teaing T\ ri rouit. anti other
high de voltage applirat s. Only
$9.95!

- -Advellig

Products

Easporium,paept' R.1707

I

RAY TUBES: FLUORESCENT LAMPS.

Inc.
I

Gentlemen:
accessory

Send full
derails
on new
Probe Type
Polymeter
223,

Nome....
Address

FIXTURES, WIRING DEVICES, SIGN TUBING. LIGHT BULBS. PHOTOLAMPS
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meg., 10 meg., 1000 meg.

RF

-

State.

1

I

Type 221
anti
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and Ohm scales utilize authentic Vacuum Tube Voltmeter
Circuits resulting in extremely low load when measuring delicate circuits.

I

SYLV

0-3, 10, 30, 100, 300

Resistance Ohms
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10,000

.
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Pay?
DühtN0Uu
Want To

EXAMINATIONS
GET THIS

AMAZ

OOKLET FREE!

Add Technical Training to Your

Practical Experience and

GET YOUR FCC
COMMERCIAL
RADIO 0, ERATOR

LICENSE

&

7.

EASY if you use CIRE Simplified Training
COACHING AT HOME in SPARE TIME

Get your license easily and quickly and
be ready for the jobs open to ticket
holders which lead to $3000 to
N
$7500 (average pay reported by

how we guarantee to train and coach you until you get
your license.
Tells how we help you get a better- paying, licensed job, with our
free and exclusive service, which prepares your employment application for mailing to hundreds of
employers, including FM, AM and Television Broadcast Stations, Radio Manufacturers, Police Radio
Stations, and Radio -Equipped Taxi, Bus, and Public
Utility Companies.
YOUR FCC TICKET IS ALWAYS RECOGNIZED IN ALL
RADIO FIELDS AS PROOF OF YOUR TECHNICAL ABILITY

FCC nationwide survey). CIRE
training is the only planned
course of coaching and training
that leads directly to an FCC

II 3

license.
CIRE GRADUATES FIND
FCC LICENSE PAYS OFF

of hundreds of our successful students who now have
licenses and new, better -paying jobs.
5. Tells how we prepare you to pass the new FCC Commercial
License Examinations, which now include FM and Television.
4. Tells

6. Tells

IN A FEW SHORT WEEKS!
Its

Tells of thousands of brand -new, better -paying radio jobs now
open to FCC License - Holders.
2. Tells how you will benefit by holding an FCC Commercial License.
3. Tells how YOU can get your FCC Commercial Radio Operator License IN A FEW SHORT WEEKS- EASILY AND QUICKLY, by using
CIRE simplified training and coaching AT HOME in your
SPARE TIME.
I.

/

now hold ticket Number P.10.3787. and holding
the license has helped me to obtain the type of
I

job I've always dreamed of having. Yes, thanks
to CIRE,
am now working for CAA as Radio
Maintenance Technician, at o for better salary
I've
than
ever hod before. am deeply grateful.'
Student No. 3319N12
I

I

the FCC nomination on March 4th and received my second class
radiotelephone license March 9th. go to work for the Trans -Texas Airways
in the maintenance deportment. Thanks for all the assistance."
Student No. 2394A1

"I took

FREE

Send Coupon

Now!

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RC -7, 4900 Euclid Bldg., Cleveland 3, Ohio
(Address to Desk No. to avoid delay)
want to know how can get my FCC ticket in a few short weeks by training
it home in spare time. Send me your amazing new FREE booklet "Money
Making FCC License Information," as well as o FREE sample FCC type
m and FREE booklet, "How to Pass FCC License Examinations" (does not
over exam for amateur license).
I

Name

I

Address

r -ty
CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk

RC7
A nnrovrd

Ior

Vi-t rraII

4900 Euclid Building. Cleveland 3, Ohio
Training nndrr the '6. I. Bill of Hlal,l.'

o

Zone
State
Veterans cheer for enrol :ment information under G.I. Bill
NO OBLIGATION -NO SALESMEN

RADIO -ELECTRONICS for
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liological Electronics
... Electronic Health Research is Forging Ahead Rapidly ..
By

MOST important branch of electronics concerns itself with electronic biological re-

search. It has expanded rapidly during
recent years and is certain to gain
greater importance because it is now
recognized as one of the dominant factors in improving the health of all living things.
It has been known for over 150 years that many
biological processes are electric in nature. Thus
for instance, muscular electricity is generated
when a muscle is flexed. This effect can be accurately measured and recorded. That electricity is
biologically produced is best illustrated by the
electric eel which can generate several hundred
volts of electric current
sufficient electrical
force to paralyze a man or a horse. Electric eels
were used at the New York Aquarium and else where to light a string of 117 -volt neon lamps
no mean feat for a purely biological electrical

-a

-

force.
The human heart, which is in reality a large
muscle, generates a fluctuating current which is
readily detected by that modern electronic instrument, the electrocardiograph. It amplifies the
heart currents by means of an electronic amplifier ; it then traces an undulating graph of the
heart currents on a moving paper tape with an
ink or similar stylus.
As far back as 1911, the writer suspected that
the animal brain generates electrical currents
during the thinking processes. In his novel, Ralph
1240 41+, first published in 1911, he described a
hypothetical instrument which he named the
McIro(/raph. By discs strapped to the side of the
human head, impulses were conveyed to a machine
which traced a graph on a moving strip of paper.
This Was supposed to give a permanent record of
your thoughts which could then be read by one
who had learned to interpret the graph. In other
words, a sort of mind -writer or mind -writing
machine.
This early prediction was partly realized in
1935 when Dr. Hollowell Davis of Harvard Medical School used an electroencephalograph in registering brain waves, recording them on a moving
tape precisely as imagined by the writer 25 years
before. The electroencephalograph is being used
more and more in research medicine today, particularly in diseases of the mind such as epilepsy,
chorea (St. Vitus dance), and in many other nervous disorders. It has become a most important
tool of medical science.
Animal vision as we know it today is of a photochemical- electrical nature. We still do not know
all that is to be known about it. As has been pointed
out many times in these columns, the animal eye
JULY, 1949
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HUGO GERNSBACK

perhaps holds the secret of future, improved television. Our present television transmitters use a
system of mosaic "seeing" which comes close to
animal vision, but does not duplicate it by any
means. Our transmitters still scan, whereas the
animal eye does no scanning. Future television,
transmitting as well as receiving, will probably
do away with all present-day scanning means.
This should greatly simplify our future receivers.
A most interesting biological electrical effect is
connected with ovulation. The human female ovulates at an uncertain time during her monthly biological cycle. Ovulation takes place approximately
midway between the menses. The ovaries then
release a female human egg. Since this egg is
much smaller than the period at the end of this
sentence, it is almost impossible to trace it physically. But electronics has come to the aid of the
medical research laboratory and it is possible
today, by purely electronic means, to know the
exact time of ovulation by merely connecting one
electrode over the abdomen of the subject, the
other electrode going to the wrist. The electronic
instrument records a varying curve of the electric potential, while the subject sleeps. It also records her varying temperature. It was found that
the woman's electric potential increases to a peak
during ovulation. Her temperature is also highest
at that moment. The exact time of ovulation is
important for women who have difficulty in conceiving, because the best time for conception is
right after ovulation. Much work remains to be
done in this field.
Similar research work now being carried out
in embryology indicates that the growth and behavior, as well as pre-natal diseases and defects
of the human fetus may be charted with equal
accuracy.
Very recently electronics has been drafted into
cancer research, particularly research on internal
cancers. While nothing of any definite nature has
as yet been announced in this branch, medical researchers believe that electronics will play an
increasingly important role in internal cancer research due to the difference of electrical potentials
in cancer cells as compared to normal cells. It is
even highly conceivable that electronics will help
us to throw new light on cell growth in general.
This short article must of necessity be sketchy.
It would take a number of pages to merely enumerate all the various facts and usages of the new
art. Biological electronics has only made a beginning. It is safe to predict that an entirely new and
most important science will be founded on it,
which will greatly benefit not only humans but all
animal and plant life as well.
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by David Gnessin

U\SATISFACTORY reception of
television signals is caused
primarily by either
1. Attempted reception of sig-

nals beyond the normal service range

of a station, or
2. Deficiencies in receiver design.
The average full-power television station has a normal reception radius of
only approximately 40 miles. Receivers

little chance of adjacent- channel interference. However. in many cases,
receivers are used in areas of low signal
strength or near a radio station operating on another frequency. Then, if the
receiver does not have sufficient selectivity, reception is unsatisfactory. The
pus <ible alternatives are to obtain a receiver with good electrical characteristics or to install wavetraps or other
rejection devices.
is

require a relatively strong signal to
overcome interference from other radio Types of interference
or television stations or from nonradio
Television interference is audible in
devices, such as heating pads. flashers,
etc. The desired signal must he at least the sound channel. appears in the picture as bars or herringbones, or else
100 times as strong as an undesired interfering signal for satisfactory recep- causes reversed or torn images. Most
tion. whereas standard broadcast reception requires a signal -to -noise ratio
of only 20.
At present, ninny television stations
are operating with low power, pending
the delivery of higher -power equipment
-and other stations in smaller cities
have been permanently assigned lower
power. Under these circumstances, the
satisfactory reception range may be
as low as 20 miles.
Normally, television manufacturers
and reputable technicians will inform
set buyers of the expected range of a
television receiver for any specific locaNormal test pattern looks like this.
Fig.
tion. Occasionally, however, an installation, made when freak conditions al- likely to occur where the television station signal is weak and the undesired
lowed excellent reception in a fringe
area, leaves the set owner with short signals are strong, such interference
periods of good reception and long can he divided into six categories:
FM broadcast signals are received
periods of idleness in between.
rejecCertain receivers have sufficient sen- because of the set's poor image
operating
sitivity to receive desired stations but tion when the FM station is from
the
not enough selectivity to reject unde- on a frequency removed
i.f.
set's
the
twice
by
frequency
wanted
dissafe
to
is
usually
sired stations. It
the reregard this and accept the consequent The trouble may occur when
2, 3, or 4.
saving in manufacturing cost, as most ceiver is tuned to channels
is a receiver design
interference
This
there
where
areas
in
sold
are
receivers

fault. Trap circuits or reorientation of
the antenna may relieve it. Fig. 1 is a
normal test pattern. Fig. 2 shows the
effect of FM interference.
Intern: ' ad .Imri%ar c broadcast and

point -to -point telegraph sia ' s may be
received on all television channels. This
is due to direct feedthrough from the
r.f. section of the receiver to the i.f.
amplifier. The trouble is common in
prewar receivers having an i.f. of 8 to
12 mc, and occasionally occurs in post-

war receivers with i.f.'s between 21 and
20 mc. Again. trap circuits at the antenna terminals are usually effective.
Fig. 3 shows the effect on the screen of
this type of interference.
Amateur radio stations may be heard
01' seen on a television receiver. Harmonics of stations operating on 10
meters may come through or there may
be adjacent -channel response to stations operating in the Ii -meter (50-54 mc) amateur band. That you hear an
amateur station on your television receiver is not necessarily an indication
that the amateur is operating off frequency or in any other illegal manner.
It may mean that the amateur station's

I-

Fig.

2

-Bars

caused by interfering horn or FM.
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Television News
signal is many times stronger than the
desired television signal and your receiver is not designed for adequate rejection under these conditions.
By adding preselection or appropriate
filters to the receiver, interference may
be eliminated or greatly reduced. The
amateur's assistance should be solicited

ANT

CABINET

O O

Ç
TO ANT

STUB

I

/4A

AT INTERFERENCE FRED

OPEN END

Open quarter -wave stub acts

as a

tuned trap.

and adjustments made on a co- operative basis. This is especially true in the
case of harmonics, which cannot be
eliminated by traps on the receiver
without removing the desired picture.
Figs. 2 and 3 show this type of interference.
Police, aviation, utility, and other
low -power signals have the same appearance on the screen and may be
cured in the same ways.
Automobile ignitions send out r.f.
pulses at a high rate. In slight and
moderate cases, the pattern on the
screen is unaffected except that short,
white lines appear across the picture,
as in Fig. 4. Strong ignition interference may tear the picture badly.
Medical diathermy machines, indus-

trial heating appliances, flashers, heating pads, and many other electrical devices are, in effect, radio transmitters.
Though frequencies have been assigned

for diathermy and industrial heating,
it will probably be some time before all
existing machines are replaced by ones
designed to operate on the assigned frequencies; in the interim, it will be
necessary to solve the interference on a
case-to -case basis. These signals may
be identified by a scratching or tearing
sound or by a low- pitched hum on the
sound channel of a receiver, and by
moving bars or tears in the picture
(Figs. 5 and 6). Once the offending
machine is definitely located, it is usually possible to add signal- suppressing
equipment to it.
Interference from other television reis probably the most difficult
complaint to explain to the set owner.
The effect is similar to that produced
by diathermy or industrial heaters.
Moving one or both antennas may help.
ceivers

Each receiver contains an oscillator
which may radiate a strong signal over
a distance of a few hundred feet. This
shows poor r.f. amplifier design, and
should be classed as a deficiency in the
offending receiver. It usually occurs
when one set is tuned to one of the
lower channels and the complaining re1

U

LY,

1

949

ceiver is tuned to one of the higher
channels. For instance, a TV set tuned
to channel 5 picks up the oscillator signal of a neighboring receiver tuned to
channel 2.
Any filter circuit will cut down the
desired signal as well as the interference; there is no stock remedy. Tactful
contact with neighbors suggesting possible schedules, reorientation of antennas, shielding oscillators, improvement
of preselectors are all possible answers.

21

Cut the piece of transmission line a
few inches longer than the formula indicates and attach it to the receiver
terminals. Cut off a small piece at a
time until it tunes to the desired frequency and the unwanted signal is reduced. Leave the end open.
The material in this article was abstracted from Federal Communications
Commission bulletin 48-1804 (22929).
(Test patterns courtesy NBC, RCA, Allen B.

Du Mont and Phileo Corp.)

Curing interference
The following steps are recommended
for the technician in the event complaints are encountered:
1. Determine whether the trouble is
occurring on all makes of television
receivers in use in your area. If the
trouble occurs predominantly on one
make of receiver, it may be due to receiver design deficiencies.
2. Check all electrical devices in the
complainant's home, such as heating
pads, refrigerators, etc. Turn them on
and off, observing results on the TV set.
Fig.

3- Amateur

interference may cause this.

The August issue of R:/DIO-ELE1:feature an important
9 article entitled "Improve Your Teleivision Picture." Especially slanted
4 toward the non- or semi- technical set
owner, it will give a number of
valuable hints on easy and effective
ways of stepping up the signal, reducing or eliminating ghosts, best
placement of the receiver in the
room, and the use of enlarging
lenses, filters, and boosters. Adjust.
nient of controls will come in for
TRONICS will

some

attention;

as

most

viewers

know, this is by no means as simple
as turning on a sound radio receiver.
Reserve your August copy of
RADIO-ELECTRONICS at your new,-

-

Fig.

4- Moderate

ignition -interference lines.

stand now.

3. Obtain assistance from the research or production engineering department of the manufacturer of the
receiver you are selling or servicing.
Most manufacturers have experts who
have already had experience in the
solution of these problems.
It is possible to add trap circuits to
the input terminals of a receiver and
reject an unwanted signal, provided the
unwanted signal is on a frequency other
than the desired signal. Suppose a television receiver tuned to channel 2 is
receiving image interference from an
FM station on 100 mc. A piece of transmission line cut to one -quarter the
wavelength of the undesired station
and attached across the input terminals
of the receiver along with the antenna
lead -in may considerably reduce the
interference if it is not bad.
To determine the length in feet of
such a stub, divide 246 by the station
frequency in megacycles. For example:
246/100 mc = 2.46 ft. = 29.25 inches
(approximately).

KC(C((((cccr-cccccc
Fig. 5 (above) and Fig. 6 (below)- Diathermy
and other devices may bring these bad results.
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Flow a TV Station Operates
A general knowledge of how the

TV signals originate will help
the repair technician with his

daily television servicing job
By MORTON SHORE
This is on

mage- orthicon camera with telephoto lens in the turret.

TIIE technician who repairs television receivers finds himself working on circuits much like those at
the transmitting station, and he
must deal with signals sent by the
transmitter. In television, the interlock-

ing of the received signals with operation of various parts of the set is more
vital than in almost any previous radio
work. It is logical to expect that a
knowledge of TV stations will aid the
technicians.
The block diagram of Fig. I gives a
skeleton picture of the makeup of a
station. The heart of the video system
is the camera, which translates light
variations into voltage variations.
The synchronizing generator is the
traffic policeman of television. It sends
out a complex series of pulses that control the vertical and horizontal sweeps,
the retrace blanking, and the flyback of
the electron beams in both studio camera and home receiver viewing tube. It
is the unit responsible for keeping camera and cathode-ray tubes exactly in
step so that televiewers at home see a
replica of the studio scene rather than
a crazy-quilt pattern of unrelated light
blobs.

The control, mixing, and switching
equipment amplifies signals for several
cameras, mixes or selects the scenes
from each, and adds the synchronizing
pulses in the correct amounts. Here,
too, aberrations in the picture -light or
dark patches which don't belong there,
curved lines that should be straight
are corrected by control men whose fingers play constantly over a console
studded with small knobs, injecting
square, parabolic, or sine waves in
amounts just large enough to cancel out
the trouble. The output from this section of the station is called the composite signal because it contains everything necessary to produce a picture.

-

The transmitter is merely a link in
the communication chain, carrying the
composite signal to the receiver. Because the composite signal covers a
wide range of video frequencies, the
transmitter must be capable of taking
modulation up to about G mc.
The studio sound equipment is like
that in a standard broadcast station.
Microphones, of course, are not set up
on stands but are carried on long booms
so they can be suspended above the
scene and out of camera view. An operator in the control room mixes the
sound from the microphones and from
phonograph turntables. It then passes
to an FM transmitter, similar to 88108-mc transmitters except for its frequency and the fact that modulation
swing is only 50 kc instead of 150 kc.
The mobile pickup equipment, carried
in one or more trucks, is a complete
television station in miniature. It includes cameras, sync generator, mixing
equipment, and sound apparatus. The
output of the mobile unit modulates a
small u.h.f. transmitter, also carried in
a truck. The sound may be transmitted
in the same way, or-depending on
may be sent to the
conditions
studio via wire line.
At the studio a receiver picks up the
signal from the mobile transmitter and
demodulates the r.f. to obtain a composite video signal. This is used to modulate the regular station video transmitter to send the remote picture along
to home receivers. One of the photos
shows the essential video equipment
for a field pickup.

-it

How the "ike" works
The starting point of the television
chain and the device which made video
a practical medium is the camera tube.
Before the war the iconoscope was the

most used. Though the image orthicon
is much more popular today, the "ike"
is still in service because of its high

definition under very bright light.
Fig. 2 is a simplified schematic drawing of an iconoscope. A mosaic of silver cesium compound (cesium is light -sensitive) is deposited on one surface of
the mica plate. It is made up of millions
of extremely fine globules, each insulated from the others. On the rear of
the mica plate a solid metallic layer
(platinum) is deposited. This is the
signal plate. Effectively, there are millions of minute capacitors, one plate
of each being a globule of cesium -silver,
with the signal plate common to all
the capacitors.
ANT
CA'/ERA

SYNC.GEN.

CONTROL, MI XING

H

VIDEO %MITTER

--1

MOBILE PICKUP EQUIP.

6 SWITCHING EQUIP.

STUOIOSOUNDEQUIR.

Fig.I-Diagram

[

SOUND %MITTER
M

p

traces signal through station.

When cesium is struck by light, it
emits electrons. The number of electrons liberated is in direct proportion
to the intensity of the light. When the
scene to be televised is focused on the
mosaic of tiny silver- cesium globules,
each globule emits electrons in proportion to the light striking it. Since it
lacks electrons, each globule is then
somewhat positive with respect to the
signal plate and acts as a charged capacitor.
As the scanning beam reaches each
charged globule, it replaces the lost
electrons and neutralizes the charge.
The small pulse of electrons redistributing themselves on the two plates
of the capacitor (globule and signal

RADIO -ELECTRONICS for

Televisio.
plate) flows through the resistor and
creates a voltage drop across it which
is amplified and sent to the mixing
equipment. The pulse amplitude at any
instant is, of course, proportional to
the brightness of the light striking the
globule being discharged.
The image

The iconoscope is not the most satisfactory camera tube because of its
low signal output and because secondary electrons, emitted from the
mosaic by the impact of the high -speed
scanning beam, fall back on it and
create random signals which affect the
shading of the picture. In addition, the
tube is large and difficult to use in
cameras with rotatable lens turrets.
The image orthicon is smaller, much
more sensitive, especially at low light
levels, and gives excellent definition.
Its construction is shown in Fig. 3.
Light from the scene to be transmitted is focused on the transparent
photocathode, whose light- sensitive coatCOLLECTOR P.I' IG

TARGET MOSAIC

SCENE

MICA PLATE

SIG.PLATE

TO

CAMERA

AMP.

DEFL. COIL
TO CATHODE

Fig.

2- Iconoscope

is

bulky, contains mosaic.

ing emits electrons in proportion to the
light intensity. These electrons, magnetically focused by coils around the
tube, are drawn in straight lines toward the target screen. The screen is
at zero volts with respect to ground,
while the photocathode is held at -300;
the screen is, therefore, positive with
respect to photocathode and attracts
electrons from it at a fair rate of speed.
About half of the photo-electrons
pass through the screen and strike the
target, a piece of very thin, low- resistivity glass. The resistivity of the glass
is so low that a charge on one of its
surfaces is transmitted to the opposite
surface very quickly, but it is so thin
that a charge at any point on the glass
does not have time to spread appreciably over the surface during the time
of one frame.
The photoelectrons passing through
the target screen hit the target hard
enough to release secondary- emission
electrons from it; several electrons are
released for each electron which hits
the target. The secondary electrons are
collected by the target screen.
Since the electrons liberated from
each point on the target are greater in
number than those hitting it, the net
charge on any area is positive in proportion to the light in the corresponding
area of the original scene.
The scanning beam, originating in
the electron gun, is a low -velocity
JULY, 1949
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-Image orthicon

TARGET (TWOSIDED)

has electron

multiplier for high sensitivity. works with low light.

The small size and convenient shape of the image orthicon suit

stream (unlike that in the iconoscope) ;
when it strikes the target, it has not
enough force to dislodge secondary
electrons of its own. The scanning
beans is reflected by the target, and a
return beam goes back toward the origination point.
If no light were present and no areas
of the target were positive, the return
beam would have constant amplitude.
But whenever there is light and the
scanning beam strikes a target area
which is positive, it loses some of its
electrons to the target -enough of
them to neutralize the target's charge.
At these instants, the return beam's
amplitude decreases because of the electrons left behind on the target. The
return beam is thus amplitude -modulated with picture information.
The return beam hits the scanning
aperture disc hard enough to dislodge
secondary electrons from it -again sev-

if for many applications.

eral are emitted for each one striking.
In effect, there is an amplification of
the modulated return beam. The secondary emission from the disc goes into
the electron multiplier surrounding the
cathode structure. The multiplier is
similar to those found in some high gain multiplier phototubes; its output
is fed to a vacuum-tube video amplifier.
The sensitivity of the image orthicon
is comparable to that of the human eye;
it is considerably greater than that of
high -sensitivity motion- picture film. In
fact, a single candle provides enough
illumination to transmit a television
picture. It does its best work at comparatively low light levels, where the
output is directly proportional to the
light. Where the light is very bright,
changes in illumination do not produce
a change in output, so an iconoscope is
preferable-though the image orthicon
can be used.
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(circuits for Horizontal A.F.C.
Uperation of ootfctntntic f requencv control circuits
il.

horizontal

s wee p

of

oscillators

By LOUIS E. GARNER,

problem of controlling both the frequency and phase of a local oscillator,
while at the same time avoiding troubles
introduced by noise pulses. A number

IT

1S of the utmost importance in television to avoid picture distortion,
that the frequency of the horizontal
sweep circuit in the receiver be exactly equal to that of the sweep in the
camera tube. In addition, the phase relationships between the two sweeps
must be correct-the sweep for a particular line in the receiver must start at
the same time as the sweep scanning
that line at the transmitter.
For this reason, synchronizing pulses
are sent as part of the transmitted television signal, and these pulses are used
at the receiver to synchronize the sweep
circuits. There are a number of ways of
utilizing the sync pulses, the simplest
being to use the pulses to trip a singlestroke sweep circuit.
Such a method, while theoretically
ideal, falls down in practice for several
reasons. First, where the pulse varies in
strength, as may be the case when tuning from station to station, the sweep
width may also vary. Second, if the
pulse should fail to be present at a particular line, the sweep would not occur.
And third, a noise pulse would have no
difficulty in tripping the sweep at the
wrong time.
Because of the difficulties encountered with single -stroke, pulse -controlled sweeps, self- oscillating sweep
circuits are universally used in modern
television sets. But this brings up the
TO SYNC

of automatic -frequency control (a.f.c.)
circuits have been devised and put into
use, but most are of four basic types.
A very popular a.f.c. circuit, used by
RCA, Admiral, Motorola, and others, is
shown in simplified forni in Fig. 1.
The

AMPL

T7 SNEEP GEN
e

LI

L2

cs

?

connected as a conven-

tance, and the GAC7 reactance tube.
Capacitors Cl and C2 provide the necessary feedback front the plate circuit
to the grid- cathode circuit of the 6AC7.
so that the plate current of the tube
lags the plate voltage by 90 degrees.
The 6AC7 thus acts as an inductance
shunting L2.
How much inductance the tube presents is determined by its plate current
which, in turn, is dependent upon grid
bias. If the bias is increased, the plate
cui rent is reduced, and the tube acts as
an inductance of higher value. Thus, if
the negative d.c. voltage on the grid of
the GAC7 is increased, the operating
frequency of the GKG oscillator is reduced. When the bias voltage is reduced, the operating frequency is increased.

BALD

D2

GKG is

tional Hartley oscillator, its operating
frequency depending upon the resonant
frequency of a tuned circuit consisting
of primary coil L2, distributed capaci-

°II°

Ì

L_.-4-J

TV

receivers

Jr.

The output from the plate circuit of
the 6KG oscillator is fed to a differentiating circuit (not shown), and the
pulse produced controls a tube used to
discharge a capacitor in a conventional
R -C sawtooth generator. The sawtooth
is amplified and used for sweep purposes.

('oil LI is coupled to L2, and the
sine -wave voltage appearing across it is
applied to the diode plates. The horizontal pulse from t he sync amplifier is
applied to the diodes through coupling
capacitor ('3. Thus, the a.c. voltage applied to diodes 1)1 and 1)2 consists of
both a pulse and a sine wave, having
a combined wave shape as shown in
Fig. 2 -a.

i

ouLSE-.
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-1-4-

D2r

DI

72

b

Fig.

2-Waveshapes

c

applied to 6A15, Fig. I.

The voltages applied to Dl and D2
am equal. The sine -wave components
are 180 degrees out of phase, but the
pulse is in phase on the two plates.
A d.c. voltage appears across R8
when D1 conducts on positive peaks. A
similar d.c. voltage appears across R4
when D2 conducts. The voltage across
either resistor depends on the amplitude of the positive a.c. peaks.
When the applied voltages are equal
(El - E2 in Fig. 2-a), the total d.c.
voltage across both resistors is zero,
since the resistors are connected back to -back. The bias applied through RI
and R2 to the grid of the GAC7 reactance tube is the -2 volts supplied to
the lower end of R4.
Suppose now that the frequency of
the local horizontal sweep oscillator becomes less than that of the incoming
sync pulses. The position of the pulses
on the combined wave applied to the

RADIO -ELECTRONICS for
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diode plates shifts as in Fig. 2 -b. The
positive voltage applied to Dl exceeds

the voltage applied to D2. Thus, the
voltage across R3 becomes greater than
that across R4, and the d.c. drops no
longer cancel. There is a net positive
voltage left over which cancels part of
the negative bias voltage and thus
'educes the 6ÁC7 grid bias.
The reduction allows the plate current to increase, causing the tube to act
like an inductance of smaller value
(shunted across L2), raising the operating frequency of the oscillator and

(of the sawtooth) is balanced by the
flow on negative half -cycles.
Let us now consider the condition
with both voltages (pulse and sawtooth) applied simultaneously to the
diodes D1 and D2. If the pulses occur
while the sawtooth voltage is passing
through zero, as is desired, there is
still no d.c. voltage between point A
and ground, since the average voltage
applied to each diode is equal.
Suppose, however, that the frequency
of the local sweep changes so that the
pulses are no longer in step with the

current

-p_
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3-A.f.c.

circuit which controls operating frequency of

bringing it back in stop with the incoming sync pulses.
Should the frequency of the horizontal sweep oscillator drift in the opposite direction (Fig. 2-c), the opposite
action would occur to correct the error.
We see, therefore, that this a.f.c.
circuit is quite similar to the a.f.c. circuits sometimes used to control the
local oscillators in superheterodyne receivers. A reactance tube is shunted
across the tuned circuit of the local
oscillator, and the reactance tube is controlled by a d.c. voltage obtained from
a

mulfivibrator sweep oscillator.

a

sawtooth signal -that is, suppose that
the sync pulses no longer occur when
the sawtooth is at zero.
If the sawtooth or the pulses shift in
frequency so that the pulses occur
1/2

12SN7-GT

e,

SYNC

OLTPJT D: TO
B:OChdIG OSC

1/2

12SN7-GT
C2

discriminator.

An a.f.c. circuit used to control the
operating frequency of a multivibrator
sweep oscillator is shown in Fig. 3. A
circuit similar to titis has been used
in some General Electric and Stewart Warner receivers.
The pulses from the sync amplifier
are fed to the transformer, which has a
center -tapped secondary connected to
diodes D1 and D2. A positive pulse is
applied to the plate of D1, and a negative pulse to the cathode of D2.
When the plate of 1)1 is positive, the
current flow is from the cathode to t
plate of D1, througl. R1 to ground, and
from ground through Cl. R2, and C2
back to the cathode. At the same time,
however, the cathode of D2 is negative,
and the current tIc w from this diode
through R2, Cl, and C2 is in the opposite direction. Thus, with only the
sync pulses applied, the current flows
through R2, Cl, aml C.. cancel, and no
voltage appears bel ween point A and

ground.
A sawtooth voltage obtained from a
winding on the horizontal output transformer is also applied to the diodes.
Diode Dl conducts on the positive half
of the sawtooth, and D2 conducts on the
negative half- cycles. If the time constant
of R2, Cl. and C2 is large enough, the
average d.c. voltage between point A
and ground will remain at zero, since
the current flow on positive half -cycles
JULY, 1949
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If the shift should occur in the opposite direction
the sync pulses
should occur while the sawtooth is negative -D2 conducts more heavily than
D1, and there is a net negative voltage
between point A and ground. This negative voltage, amplified by the direct coupled triode and applied to the grid
of the multivibrator, causes a frequency shift in the opposite direction,
again bringing the sweep back into
step with the sync pulses.
One of the simplest a.f.c. circuits,
that used in late versions of the Motorola VT -71 television receiver, is shown
in Fig. 4. This a.f.c. circuit applies a
d.c. voltage to the grid of a blocking
oscillator, thus controlling its operating frequency.
The sync pulses delivered by the sync
amplifier tube excite the tuned primary
circuit LI -C1 of transformer T. The
sine -wave voltage appearing across the
secondary winding L2 is applied to the
diode. This sine wave appears as in
Fig. 5 -a.
At the saine time a sawtooth voltage
(Fig. 5 -b) from the horizontal sweep
output is applied to a differentiating
circuit consisting of 122 and C2. The
pulse (Fig. 5 -c) appearing across R2
is applied to the diode in series with
the sine-wave voltage, so that the final
voltage appearing across the diode is
a combination of pulse and sine wave
as in. Fig. 5 -d.
The diode conducts only when its
plate is positive, however; therefore,
the d.c. voltage appearing across diode
load resistor R3 depends upon the amplitude El of the applied a.c. voltage
shown in Fig. 5 -d. The d.c. voltage
across R3 determines, in part, the operating frequency of a blocking oscillator used to produce the sawtooth
sweep.

-if

ovvi JUL!'

while the sawtooth is positive, then
diode DI receives a higher positive
voltage than D2 and conducts more
heavily. The currents flowing through
R2, Cl, and C2 no longer cancel. The
result is a positive voltage from point

ground.
This positive voltage is amplified by
the triode d.c. amplifier and applied to
the multivibrator sweep oscillator
through R3 and R4, changing the sweep
frequency and bringing the sweep back
into step with the pulses.
A to
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f
Fig.

5
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o.f.c. system.
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Ripple components of the d.c. across
are bypassed with a capacitor (not

R3

shown).

Suppose, now, that the sweep frequency becomes greater than the sync
frequency. The pulse derived from the
sawtooth sweep then occurs sooner and
"rides" up the sine wave as shown in
Fig. 5-e, increasing the peak voltage E2
applied to the diode. This increases the
d.c. voltage across R3.
The increased bias voltage across R3,
applied to the grid of the blocking oscillator, lowers its operating frequency,
bringing the pulses back into step with
the sine-wave signal.
If the sweep frequency becomes
lower, the pulse position shifts in the
opposite direction as shown in Fig. 5 -f,
and the voltage across R3 is reduced,
allowing the blocking oscillator to speed
up.
Loading resistor Rl broadens the response of tuned circuit L1 -Cl so that its
frequency response will not be too
sharp, nor the component values critical.
One of the newer horizontal a.f.c.
circuits, used in later model RCA and
G -E television receivers, is shown in
Fig. 6.
Half of a 6SN7 -GT (V2) is connected
as a blocking oscillator, discharging
capacitor Cl (charged through Rl)
periodically and producing the saw tooth sweep voltage A which is applied
to the horizontal sweep amplifier tube.
Transformer T provides the feedback
between plate and grid circuits necessary for blocking oscillator operation.
The frequency of the oscillator is
controlled, in part, by the d.c. bias
voltage applied to its grid. As the bias
voltage is increased, the operating frequency is reduced and vice versa.
The high negative d.c. voltage present on the grid of the blocking oscillator is applied through resistor R3 to
the grid of Vl; therefore, this tube is
normally cut off. Also applied to the
grid of V1 (through R6) is the saw tooth sweep A and a pulse B obtained
from the horizontal output transformer.
The negative -going pulse and the saw tooth signal combine to give a trapezoidal wave C.
O1TOFFy_

a

b

c

Fig. 7 -A.c. signal applied to grid of VI (Fig.
6) for several horizontal oscillator conditions.

Positive sync pulses D from the sync
amplifier are also applied to the grid
of the control tube so that the resulting a.c. signal on the grid of this tube
is as shown in Fig 7 -a. The tube conducts only when the combined signal
goes sufficiently positive to overcome
the high negative bias. Thus, the control tube conducts only during the small
positive pulses (shaded) in Fig. 7 -a.
When the control tube conducts, the

low -pass filter network C2 -R2 -C3 (Fig.
6) is charged due to cathode- current
flow. The amount of d.c. voltage devel-

oped across this network depends upon
the time during which the tube conducts (and hence upon the width of the

positive pulses).
The d.c. voltage appearing across
this network is applied through R4 and
R5 as bias to the grid of the blocking
oscillator and thus helps to determine
its operating frequency.
When the sweep oscillator is in sync
with the incoming pulses, the sync
pulses fall partially into the negative
peaks of the trapezoidal wave shown
dashed in Fig. 7 -a.
Suppose, now, that the frequency of
the local oscillator drops below that of
the incoming sync pulses. The sync
pulses no longer fall partially into the
negative peaks of the trapezoidal wave,
and the positive pulse width becomes
greater as shown shaded in Fig 7 -b.
When this happens, the control tube
conducts over a longer period of time,
and the positive voltage across network
C2 -R2 -C3 becomes greater. This positive voltage (with respect to ground)
reduces the grid-bias voltage on the
blocking oscillator, allowing it to speed
up aria come back into step with the
incoming sync pulses.
On the other hand, if the frequency
of the blocking oscillator becomes
greater than that of the incoming sync
pulses, then the pulses fall more into
the negative peak as shown in Fig. 7 -c.
The positive pulse width applied to the
grid of the control tube becomes smaller
as shown shaded in Fig. 7 -c, and the
tube does not conduct over as long a
period of time.
In this case, the voltage across the
filter network becomes smaller, allowing the negative bias to increase, and
the frequency of the sweep oscillator is
reduced, again bringing it back into
sync.
The present tendency in television receiver design is to reduce cost without
impairing performance by using fewer
tubes and components, at the same time
employing more efficient and simpler
circuits. This tendency is demonstrated
in the last two horizontal a.f.c. circuits (Figs. 4 and 6). Note that both
of these circuits use only one tube in
addition to the oscillator tube, compared to the two or more tubes employed in the earlier circuits.

TV STATION LIST
Stations on the air May 20. 1949

City
Albuquerque, N. Mex.
Atlanta, Go.
Atlanta, Ga.
Baltimore, Md.
Baltimore, Md.
Baltimore, Md.
Boston, Moss.
Boston, Moss.
Buffalo, N. Y.
Chicago, Ill.

Chicago, Ill.
Chicago, III.
Chicago, Ill.
Cincinnati, Ohio
Cincinnati, Ohio
Cleveland, Ohio
Cleveland, Ohio
Columbus, Ohio
Dayton, Ohio
Dayton, Ohio
Detroit, Mich.
Detroit, Mich.
Detroit, Mich.
Erie, Pa.

Fort Worth, Tex.
Houston, Tex.
Los Angeles, Calif.
Los Angeles, Calif.
Los Angeles, Calif.
Los Angeles, Calif.
Los Angeles, Calif.
Los Angeles, Calif.
Louisville, Ky.
Memphis, Ter,
Miami, Fla.
Milwaukee, Wis.
Newark, N. J.
New Haven, Conn.
New Orleans, La.
New York, N. Y.
New York, N. Y.
New York, N. Y.
New York, N. Y.
New York, N. Y.

Philadelphia, Pa.
Philadelphia, Pa.
Philadelphia, Pa.
Pittsburgh, Pa.
Richmond, Vo.
Solt Lake City, Utah
San Diego, Calif.
San Francisco, Calif.
Son Francisco, Calif.
Schenectady, N. Y.

Seattle, Wash.
St. Louis, Mo.
St. Paul, Minn.
Syracuse, N. Y.
Toledo, Ohio

Washington, D. C.
Washington, D. C.
Washington, D. C.
Washington, D. C.

Call

Channel

KOB-TV

4

WAGA-TV
WSB-TV

WAAM
WBAL-TV
WMAR-TV
WBZ-TV
WNAC-TV
WBEN-TV

5

8
13
11
2

4
7

4

WBKB
WENR-TV

4

WGN-TV

9

7

WNB9
WKRC-TV
WLWT
WEWS
WNBK

WLWC
WHIO-TV
WLWD
WJBK-TV
WWJ-TV
WXYZ-TV
WICU
WBAP-TV

5

11
4
5

4
3

13
5
2

4
7

12
5

KLEE-TV
KFI-TV

KLAC-TV
KNBH
KTLA
KTSL
KTTV

2
9

13
4
5

2
11

WAVE-TV

5

WMCT

4

WTVJ
WTMJ-TV
WATV

4
3

13

WNHC-TV

6

WDSU-TV
WABD
WCBS-TV
WJZ-TV
WNBT
WPIX

6

WCAU-TV
WFIL-TV
WPTZ

5

2
7

4
11

10
6
3

WDTV
WTVR
KDYL-TV
KFMB-TV
KPIX
KGO-TV
WRGB
KRSC-TV
KSD-TV
KSTP-TV

3

WHEN

8

WSPD-TV

6

4
B
5

7

4
5
5
5

13

WMAL-TV
WNBW
WOIC
WTTG

TELEVISER CONTEST CLOSES SEPTEMBER

7
4

9
5

1

The $100 -prize television receiver contest announced by RAD10-ELECTRONICS in the
May issue closes at noon on September 1. 1949. according to contest Rule 8. which you
will find on page 20 of your May copy. September is not too far off, so this is a reminder
to get to work.
Here is a brief summation of the rules to refresh your memory:
The purpose of the contest is to encourage simpler television circuits: so the fewer the
tubes the better the rating (Rule 1). C -R and rectifier tubes don't count but crystals used
instead of vacuum -tube diodes will count as half a tube each.
Don't send in the set: send photos and written description (Rule 2) plus, of course,
schematic. The set need not cover both bands (Rule 3), but it must receive audio as
well as video. The winner keeps his set but descriptions and photos become our property
(Rule 4). Space rates will be paid for the story in addition to the prize. You must build
a set: mere ideas will not be accepted (Rule 6).
Good luck!
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new a.c. -d.c., t.r.f. set
y i res 63 -squar e -inch image
al cost of ont y about 8150
1

,4

By

MAJOR RALPH W. HALLOWS

PERHAPS the most interesting
British televiser on sale today is
the "His Master's Voice" table model type 1807. It is by far the
cheapest of its class for I know of no
other sound -and -vision receiver showing a 63- square -inch picture at a price
approaching that of this H.M.V. model
($150.00).

If

Its low price, however, is very far
from being its only point of interest.
Actually it contains a number of novel
features, some of which are highly
original and all of which are striking.
Here are a few of them:
1. It is a gentune a.c: d.c. instrument
giving equally good results with either
alternating or direct current.
2. It provides both vision and the accompanying sound reception with only
14 tubes.
3. Its power consumption is only 130
watts, so it operates economically.
4. It weighs only 30 pounds, and its
size is but 19'2 x 13% x 19 inches.
Therefore it is readily transported by
automobile and can be operated from
a wall socket anywhere in an area covered by TV transmissions.
5. It incorporates the new Emiscope
cathode -ray tube with an aluminumbacked screen which, for a given anode
voltage, has about twice the brilliance
of standard types.
6. It has a permanent-magnet focusing system that is so stable that it seldom needs more than very incidental
attention.
7. Several other controls have been
just as successfully stabilized-con trast, width, horizontal hold, height,
and vertical hold.
8. The result is that there are only
two knobs at the front of the set. One
operates a combined on -off switch and
brightness control. The second controls
JULY.
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the volume. All other controls are
grouped at the back of the set.
Since the H.M.V. Model 1807 is manufactured in England for the home
market, it was designed for BBC's 405 line, 50- frames -per- second, positive picture modulation system. The design,
though, should be readily adaptable for
working on other TV systems.
One circumstance that helps to make

possible the cheapness and simplicity of
this set is that only one station is on
the air in any area of Britain. (At present only the London station is operating
but others will open in the not- too-distant future.) That eliminates the bulky
and expensive tuners, turrets, and ingenious but complicating channel selectors necessary for reception in the U. S.
Selectivity isn't very important over

fhe power -audio chassis of the 1807 contains the dry -disc rectifier, amplifier, and speaker.
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here either so a fixed -tuned t.r.f. circuit
will do all the r.f. work that's needed.
The primary of the antenna trans-

both audio and video signals. The signals are separated at the output of
V2. The sound signal is taken from the
cathode through T2, and the vision signal from the anode through T3. The
circuit Ll -Cl is a trap tuned to reject
the audio signal. V3 is the vision r.f.

former Ti is so arranged that it works
equally well with co-axial cables or
ribbon -type transmission lines.
VI and V2 act as r.f. amplifiers for

The

video chossis. The single front -panel

amplifier, and V6 the sound r.f. amplifier. The diode plates of V7 are
strapped together and form the sound
detector. The voltage across the diode
load is fed to the grid of the triode
section of the tube for a.f. amplification. V8 is a conventional output
pentode.
The output of V3 goes to the vision
detector V4, one half of a dual diode.
The video amplifier V5 uses a novel
arrangement. Additional bias is provided by bleeding the current from the
hold and brightness controls through
the cathode resistor R1 to allow maximum grid -voltage swing. Direct coupling is used between V5 and the cathode of the C -R tube.
R2 takes the sync pulses from the
plate of V5 to the sync separator V9.
The sync pulses arrive as positive voltages on the grid of V9 and drive the

control- brightness- projects of right.
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Conditions Affecting
TV Image Resolution
By

NATHANIEL RHITA

THERE

Underside view of audio -power chassis. Volume control, right, is operated from the panel.

tube into the grid- current region, thus
producing a negative bias across the
grid resistor. The picture signals, being of negative voltage, drive V9 beyond its cutoff point. The double -triode
V10 generates the line and frame oscillations. The frame oscillator is triggered by the pulses reaching its anode
through the integrating circuit C2, R3,
and R5. The line -oscillator is fed by
the differentiating circuit R4, R6, and
the 220 -µµf capacitor. A cost -saving
measure which works very satisfactorily is taking the drive voltages for the
frame output (V11) and line output
(V12) tubes from the grids of V10.
R7 controls the frame oscillation frequency and forms the vertical hold
control, while R8 in the cathode circuit
of V11 governs the amplitude and
forms the height control. The vertical
linearity control is preset.
The output of V11 is fed through C4
to the frame deflector coils L2, and that
of V12 is fed to the line deflector coils
through the transformer T4. When V12
cuts out, a surge voltage is set up
across the primary and auxiliary windings of T4. This voltage, rectified by
V13 and smoothed by C5, is fed to the
anode of the C -R tube.
The only remaining feature of the
circuit calling for comment is the use
of the diode V14. This is used to damp
and rectify the overswing voltages present in the secondary of T4 and to
apply them as additional B- voltage to
the plate of V12.
Permanent magnetic focusing is now
being used in a number of British televisers. This method of focusing is based
on the fact that for a given electron
velocity -which depends directly on the
magnetic field of a
anode voltage
definite intensity will produce a sharply focused spot on the C -R tube.
In this set, the focusing magnet is

designed and placed to produce a sharply focused spot with approximately 5
kv on the anode. The focus control, in
conjunction with the cathode capacitance of the line output tube, controls
the line flyback period. Therefore, it
also controls the anode voltage obtained by rectifying the surge voltage
across the primary of the output transformer. The focus control is varied until the anode voltage is correct for the
focusing magnet used.
In my opinion, the H.M.V. 1807
marks an important forward step in
televiser design and construction. It
shows how good reproduction of both
the sound and the vision broadcast by
TV stations may be obtained with a
modest number of tubes used in ingenious but inexpensive circuits. It proves,
in a word, that "television for all" is
no mere figure of speech.

ness.
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is considerable difference in
quality between a photograph and
TV picture. Photographic film has very
fine grain. It can be enlarged many
times to disclose more picture detail.
TV is more limited. Regardless of
image size there are less than 500 picture elements or lines from top to bottom. A photo or magazine half -tone
may be observed satisfactorily at less
than arm's length; TV requires a much
greater minimum viewing distance.
The minimum distance for a 10-inch
kinescope (about 6 x 8 -inch picture) is
approximately 4 feet. This distance
varies in proportion to kinescope (or
projected image) size. Beyond this
minimum distance the individual picture elements begin to blend together
to form a "solid" image. Poor vision
permits a shorter distance for satisfactory viewing, of course.
Unlike film, TV images may have
different degrees of vertical and horizontal definition. The first is fixed by
FCC standards at 525 horizontal lines
per image. About 7% of these are lost
during blanking periods. (Incidentally,
this is considerably better than the
British standard of 405 lines.) The
kinescope spot must be small enough to
resolve or bring out each individual
line. This is easily done with a correctly focused beam, except in the small
3 -inch and possibly the 5 -inch tubes.
Horizontal definition depends upon
receiver bandwidth. If the band is too
narrow the beam intensity cannot
change rapidly, therefore fewer picture elements can be resolved. The result is a fuzzy or "soft- focus" outline
where there should be a sharp one.
Vertical resolution may be checked by
observing the raster. Each horizontal
line should appear distinct. The beam
should be focused for maximum sharp-

How chassis and tube are set in the cabinet.

Horizontal resolution may be checked
with standard TV test patterns, especially the vertical wedges. The thin
lines are resolved near the bull's -eye if
the receiver bandwidth is 4 me or
more. At the outer end of the wedges,
the lines are twice as thick. A bandwidth of about 2 me will bring these
out. In any case interference and ghosts
may distort the pattern and give the
effects of a narrow band.
The aspect (width-height) ratio of a
TV image is 4 to 3. Since the vertical
resolution is fixed at 490 lines, there
must be 653 resolved elements across
the screen for equally good horizontal
resolution. This is equal to 325 complete
cycles in 53 microseconds, the time
needed for the beam to cross the screen.
There are 6 cycles per microsecond, so
the required bandwidth is 6 me per second. Since TV receivers have less bandwidth than this, their vertical resolution is better than the horizontal.

ANTENNAS
A
WITH

roundup of telerixiou arrays

television stations

spreading like wildfire across
the land and receiver installations following them, a
chief interest of every receiver owner
and installation man is video antennas.
Manufacturers are responding to the
demand with a variety of styles, qualities. and arrangements, ranging from
the simplest dipole to the most elaborate
arrays -assemblies that before the war

would have been expected only at some
high-frequency- research laboratory or
possibly atop the shack of some learned
and super- ambitious ham.
The problem of television reception
is basically a very simple one. But like
so many uncomplicated procedures, the
little there is to be done must be done
right. The antenna must intercept a
satisfactory amount of energy; the energy it takes must come from a single
source to avoid ghosts; and it must
provide a reasonably good match to its
transmission line. To satisfy these conditions in locations with widely differing characteristics, there are arrays
with more or less gain, sharper or narrower acceptance angles, smaller or
`AR. broader bandwidths, and impedances to
match various types of line. To top off
RESEARCH
the lineup, there are masts, mounts,
towers -all the simple but indispensable
accessories that add the finishing
touches to an expert and effective in-

stallation.

No one antenna is better, per se, than
any other, assuming both are designed
with established engineering principles
in mind. It all depends on where you
live and what your physical facilities
are. A simple dipole may perform as
well in a city living room as a 16-element beam on a 50-foot tower in the
country.
So let's look over the field and see
what's being offered.

Outdoor arrays
A variation from conventional dipole
design, the All -channel Antenna Model
WW (Gonset Co., Burbank, Calif.) has
substantially uniform response on all
channels while maintaining directivity.
When used with 300-ohm line, the
standing-wave ratio is low. The elements and mast are made of aluminum
alloys. A reflector kit is made for locations with severe ghost problems.
Another variation from conventional
dipole arrangement is the stacked array
of "conical" elements (see photo) made
by JFD Manufacturing Co., Inc., numbered TA160. The units may be made
into single-element antennas or used
with a reflector or stacked. Standing-

wave ratio is low on all TV frequencies.
Stacking kits, numbered 114 -301 and
114 -302 are made by American Phenolic Corp., Chicago, under the Amphenol
label. These are single- and double-bay
assemblies, each consisting of a highand low-band folded dipole and reflector, plus symmetrical feeding bars
and hardware.
An antenna -and -reflector array is
made by Oak Ridge Antennas. Intended
for fringe-area reception and called the
Fringemaster, its front -to -back ratio
is 4 to 1.
A four -element array offered by LaPointe Plascomold Corp. of Unionville,
Conn., under the Vee -D -X trade name,
is a variation on the design of the Japanese scientist, Yagi. The driven element matches 300 -ohm line and the
antenna has a high front -to -back ratio.
Elements are made of duralumin, the
parasitic elements 1 inch in diameter on
the low -band arrays and 1/2 inch on
the high. Each array is cut for a specific channel; several may be mounted
on one mast.
A
folded- dipole-and- reflector unit
called Snap-out is made by Hy-Lite
Antennae, Inc., Bronx, N. Y., consisting
of three pieces-the upper- and lower band folded-dipole-and- reflector assemblies and the mast. The elements fold
up, as the picture shows, so that the
installation man need only unfold them,
rather than take time to assemble individual pieces of hardware.
The 4 'n 1 made by Vertrod Corp.,
New York, is a folded -dipole-reflector
assembly, with separate arrays for high
and low bands. It is more versatile than
the usual antenna, however, as it may
be connected for 72- or 300-ohm line
and is assembled with thumbscrews
no tools are needed.
The Simpli -Flex antenna made by
Radiart Corp., Cleveland, Ohio, consists
of basic folded- dipole-reflector assemblies for low and high bands. The units
can be combined in any desired multiple array.
The ARL-12 (Antenna Research Laboratory, Inc., Columbus, Ohio) consists
of a folded dipole in a corner reflector.
It is effective over all channels and
matches 300 -ohm line. According to the
maker, standing -wave ratio varies from
6.75 to 1, and the directivity gain over
a half-wave dipole ranges from 6.5 to
13. The weight of the unit is about 30
lb., and its dimensions are roughly 9 x
6 x 31/2 feet. A 10 -foot mast is supplied.
A multiple- reflector array made by
Tricraft Products Co., Chicago, Model
1000 has very narrow beam width and
gives more than 10 db gain over a half-

-

wave dipole in the high band. Gain in
the lower band is 5.5 db.
The Duoband model D antenna, made
by Dielectric Products Co., Inc., Jersey
City, N. J., is basically a folded dipole
with reflector. The folded dipole, cut
for the low band, is bent to a 90- degree
angle, with the result that both high and low- channel signals are picked up
with almost equal gain and directivity.
Three reflectors complete the assembly.
These are tuned to the three low -band
channels in use in the area; reflectors
for any of the lower channels are available. Models for either 300- or 75-ohm
line are made.
The Vidi- Master antennas, made by
Communication Measurements Laboratory, Inc., New York, are available in
three models, all -band, high -band, and
low -band. Two folded dipoles of unequal length are driven by a phasing
section in a close- spaced array. Front to- back ratio is said to be higher than
that of other two -element, broad-band
arrays. Models are 73, 74, and 88.
An especially interesting antenna is
RCA's reversible beam. Front -to -back
ratio is so great that for practical purposes it can be assumed to be unidirectional. The direction can be reversed at
will, however, by a switch near the
televiser. This is made possible by a
diplexer, a bridge made of four quarter -wave lines, one of which is transposed. An absorbing resistor and the
receiver are connected to the two pairs

of bridge terminals. Four dipoles are
arranged in the form of a square (see
photo) and connected to the diplexer.
Open -wire V's attached to each dipole
effectively shorten them for reception
of high -band signals, so that all TV
channels are received well.

Indoor and window aerials
Cambium. Inc.. Woodside. N. Y., is

the maker of the indoor telescoping
dipole (Majorette Model TA59) shown
in the photo. The arms can be extended
to a total half -wave on the lowest channel. They can he spread out or moved
in to a V, as shown.
Similar indoor V antennas are made
by Radion, Chicago; JFD Manufacturing Co.. Inc., Brooklyn, N. Y. (the TeleVec) ; Oak Ridge Antennas, New York;
Insuline Corp. of America (the Wasp) ;
Philson Manufacturing Co.. Inc., New
York (the Porto-Tete) ; Delson Manufacturing Co., New York (Jiffy Junior) ;
Ward Products Corp., Cleveland, Ohio
(TVI -49) ; and Electro -Steel Products,
Inc., Philadelphia, Pa. ( Flextron IN102).
The Slide -Rule Antenna, made by The
Radio Craftsmen. Inc., Chicago, Ill., is

OAK 11001

a modified folded doublet. It consists of
a round base with steel tape, calibrated
in TV channel numbers, coming out the
sides as shown in the photo. A lever
actuates a spring mechanism, automatically rolling the tape back into the
base when listening is completed.
Made by Electro-Steel Products, Inc.,
the Flextron, consists of an insulated
base and three square aluminum -rod assemblies. The ends of the front square
are connected to 300 -ohm transmission
line and one end of each of the others
is wired through a switch in the base to
one side of the line. In use, the switch
is thrown to the position giving the
brightest picture.
Two similar window antennas are
made by Delson Manufacturing Corp.,
(Model B62) and Oak Ridge Antennas
(the Window- Tenna), both of New
York. Each of these consists of two
dipoles, one for the lower and one for
the upper television bands. The smaller
dipole may be oriented independently
of the larger.
The units are fixed to a window
frame with jack bars, which are ;et in
place and then expanded until the fit is
safely tight.
:

Accessories
Towers of light weight, high strength,
and low cost are being made by Alprodco, Inc., Mineral Wells, Tex. Of

triangular construction, the tower sections are each 6 feet long; any number
can be bolted together to form high
towers. Spring- tempered aircraft alu-

minum brings the weight down to 1 lb.
per foot.
The Model 200 tower made by Easy Up Tower Co., Racine Wis., is a triangular -type, prefabricated-steel TV
antenna design for either residential
or commercial use. Antenna height of
40 feet above rooftop is reached with
the basic three- section tower anchoring
a 10 -foot pole.
New, low-cost towers for supporting
TV and FM receiving antennas atop a
roof are made by Wincharger Corp.,
Sioux City, Iowa. They are self -supporting, requiring no guy wires. The
towers are built in two heights and
accommodate a pipe extension which
can be raised and lowered for installation and service. The towers will sup pert antennas 10 or 20 feet above the
roof. Laboratory tests show that the
structures will withstand 70-mile -perheur winds.
With the Tenne -Rotor (Alliance Mfg.
Co., Alliance, Ohio) a TV or
FM antenna can be rotated to
the position which gives
optimum reception.

ALLIANCE
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High -Fidelity Tuner -Amplifier

A

PART
AIR TRIMMERS

By M. HARVEY GERNSBACK

-

ANT.COOIIL

O'CLOCK one afternoon 22
years ago, someone (I forgét
who) presented me with my
first power output tube (a
71 -A as I recall). At 6 o'clock it was
installed, complete with extra plate and
bias batteries, in my good old t.r.f. receiver. I turned the set on. At 6:01
the high -fidelity bug bit me. I've never
completely recovered from that first
attack, and periodically I have a recurrence of high -fidelity fever.
My last attack struck me while in
the Army. Since I couldn't do anything
about it then, I used my spare time to
design postwar project No. 1, a high fidelity t.r.f. broadcast receiver for
high -quality, local AM reception.
The final job isn't quite like the one
I laid out on paper in the Army, but
it differs only in details. The lineal
des.endant of that 1927 job with the
71 -A output, it represents two years of
continuous after- hours' experiment and
development by me and my chief assistant (see this month's cover).
The tuner section of the set (we'll
get to the a.f. amplifier next month)
contains two bandpass t.r.f. stages,
6SK7's (see Fig. 1). A four -gang capacitor tunes the bandpass circuit. Negative mutual coupling is used. As far
as I know, Miller Coil Co. is the only
firm making the coils.
The detector stage is untuned and
uses a 1N34 crystal diode. Another
1N34 supplies a.v.c. A 6U5 tuning eye
completes the tuner lineup.
The power supply (on a separate
chassis-diagram in Fig. 2) is conventional, the only noteworthy thing
about it being that it supplies 450 volts
of d.c. at 170 ma at the input to the
filter. We chose a slow- heating rectifier
(a 5V4 -G) to prevent this high voltage from being applied to the circuit
before all the other filaments are
warmed up. A quick- heating rectifier
would bring the danger of breaking
down filter and coupling capacitors.
The high -voltage, high -current supply is needed for the audio amplifier.
For the 6SK7 grids, 2.5 volts of negative bias is developed across an 18 -ohm.
2-watt resistor in the B -minus line. In
our power supply all filter capacitors
are 600 -volt paper. Each capacitor may
be made up from smaller -value units
in parallel. Electrolytics can be used.
of course, although they will probably
require replacement every 3 or 4 years.
Use at least double the amount of caT

IST. BANDPASS

COIL

R.F.COIL
2D BANDPASS

COIL

6SK7S

6U5

DET. COIL

SELECTOR SW

The hi -fi tuner- amplifier.

i-T1 \i;H

Notice the special method of mounting the air trimmer capacitors.

VOLTAGE

DIVIDER

The chassis holds an 807 audio amplifier as well as the t.r.f. tuner. The tuner parts are
shown and labeled, but the amplifier components are held under wraps in anticipation of
an unveiling in next month's article. The chassis is 11 x 17 x 3 inches, mounts in a book case.
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pacitance shown in the schematic if
you use electrolytics. With the papers,
this supply has been in use since 1935
with the same components!
Bandpass t.r.f. seemed the best idea
because of its low noise and good selectivity without appreciable sideband
cutting on any part of the broadcast
band. I wanted to reproduce the whole
spectrum put out by many metropolitan AM stations. (Contrary to popular belief, AM broadcasters do out have
to cut off response above 5,000 or even
10,000 cycles; many good stations have
flat response to above 10,000 cycles
when broadcasting local programs or
some of the better- quality transcriptions and records.) I also wanted to
be able to separate the large number
of local stations within 25 miles.
The negative- mutual -bandpass circuit pretty well meets these requirements., and, in addition, lends itself
to simple adjustment of selectivity.
Changing the value of capacitors Cl
and C2 will do this. With .03 -uf units,
bandwidth is about 25 -30 kc. increasing their size will sharpen tuning. if
you want, you can use a three -position,
double -pole switch to give three positions of selectivity (see dotted switch
and capacitors in Fig. 1).
Since there are no cathode -bias resistors, a no- signal minimum bias of
2.5 -3 volts must ba provided for the
6SK7's. The 18 -ohm resistor in the
B- line of the power supply takes care
of that. The negative voltage is applied in series with the 1N34 a.v.c.
diode, and so to the GSK7's. The 6U5
cathode is connected to the -2.5 -volt
line. too. if this is not done, the 6U5
will have a negative bias (in effect a
delay bias) of 2.5 volts with no station
tuned in and will not open completely.
It will also fail to indicate the presence of weaker stations.
The detector circuit
The 1N34 detector diode is noteworthy chiefly for the very low value
of load resistance used with it. During
the development of the set. we set up
a switching arrangement to make in-

stantaneous listening comparisons be-

tween a diode and an infinite- impedance detector. The ordinary diode detector gets into distortion trouble with
highly modulated signals (practically
all broadcast programs have frequent,
instantaneous, high modulation peaks).
They show up unpleasantly on wide range equipment. The infinite- impedance detector uses audio degeneration
to get around the trouble. However.
our listening tests showed that it
wasn't perfect either; in fact the ordinary diode sounded better on a "blindfold" test. We decided to try and improve the diode to reduce the trouble
to negligible proportions.
The ratio of the diode's d.c. load resistance to its a.c. load determines the
maximum modulation percentage it
can handle without distortion. Ideally,
the a.c. load should equal the d.c.
load. In practice, if it is nearly as large
as the d.c. load, low distortion will reJULY. 1949
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load of 8.400 ohms.
As an additional precaution to keep
the diode's a.c. load as high as possible,
a separate 1N34 is used to develop
a.v.c. voltage. The r.f. voltage for the
a.v.c. diode is taken from the plate of
the second r.f. stage where it will have
the least shunting effect on the detector
diode.

Construction
Chassis layout tuas determined largegang capacitor and the audio
amplifier (which is also on the tuner
chassis). Locations of the major parts
of the tuner are indicated in the photos.
The antenna, bandpass, r.f., and
untuned detector coils are mounted on
top of the chassis between the tuning
capacitor and the fSK7's. The tuning
coils are mounted under the chassis.
The a.v.c. 1N34 is mounted under the
detector coil with its 50 -uitf coupling
capacitor. The detector 1N34 is mounted adjacent to the detector transformer.
For greater stability, the use air
trimmers, mounted on a bracket on top
of the gang capacitor.
Regeneration will destroy the bandpass
characteristic of the tuner. Here are
several ways to avoid r.f. regeneration
or oscillation trouble: First, mount the
ly by the

BB

i-).

coil terminals denote the Miller markings.

stilt, even at high modulation percentages. Increasing the value of the grid
resistor on the first audio tube will
accomplish this effect. The grid resistor
can be increased only so much, however.
Another dodge is to tap down the
output of the diode so that the following audio load is across only a part of
the diode load resistor. That, too, has
its limitations because tapping down
reduces signal level. However, there is
yet another way of improving the
ratio: decrease the value of the diode
load resistor.
Designed to give linear rectification
with much lower values of load resistance than a vacuum -tube diode. the
1N34 is a natural for this technique.
We use a diode load resistor of only
8,400 ohms. To improve matters further, the audio output is tapped off
part of the load resistor t tap is at
5,I(III ohms from ground end 1. Since
the grid resistor of the first a.f. stage
is 500.000 ohms (for good high -fregtomey responseI, the a.c. load on the
diode is nearly as large as the d.c.
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-u screen bypasses for the 6SK7's
across the bottom of each tube socket
so that each acts as a shield between
plate and grid (pins 8 and 4). Second.
if you run a ground- return line along
the chassis for the r.f. stages, ground
it to chassis mid-way between the two
stages so that the ground returns of
the two stages are not in series. Shield
the plate leads to the 6SK7's. Ground
the shields. Keep both plate and grid
leads short lunder It_ inches) and
close to the chassis.
11.1

1'

.05

S

ó

-

IOH/160MA EACH +
420V

Sv/3A

O

5A

o

315.

5

5

1

6_ry.
HPADERT

430
V

J. CHASSIS

SMA

.05

TO TUNER

6 AMPL

7,

A,7

o

0)VE'_ECTA'- TICS

MAY

USED -A' LEAST
APA ^ITl S,\NN

A'CE

F

Fig-

2

-Note

.5Z2

paper capacitors in the filter.

Align the set at about 1500 kc for
maximum output. If Ci and C2 are
.u:; IIf each. double-hump tuning is normal on stations below 000 kc. This can
be seen clearly on the tuning eye. Adjust the slotted end plates of the tuning capacitors for best tracking on the
low- frequency enti of the band.
Since the set is intended for localstation reception. sensitivity is not high
and an outdoor antenna is desirable. In
suburban and rural auras. it's a necessity. In any location. the outdoor antenna reduces man -made noise by improving signal -to -noise ratio. This is
vitally important if a wide -range
speaker is on the audio end.
MATERIALS FOR TUNER (FIG. 1)
3,300,
5,100, 2- 10,000,
Resistors: 2- 2.200,
3- 100000 ohms,) -1, t -2.2. I -4.7 megohms, '/r watt;
22,000 ohms, 2 wafts; 2- 10,000 ohms,
10,000,
20 watts.
Capacitors: I -SO ouf, mico; 2 -.03; I -.05; 6-0.1-111,
600.volt, paper; I-8 -0, 450 -volt, electrolytic; 1-4gang, 365,11f air variable; 4- 25 -ui,f air trimmers.
001 -tif ceramic.
Tubes: 2- ó5i(7, 1- 6U5/6G5.
Miller coils:
242-A. 2- 242.8P, 2- EL -S6, 1-242 -

I-

I-

I-

I-

I-

RF,

1

-- 472 -UT.

II-

3- position, 2- circuit rotary switch;
Miscellaneous:
2 -IN34 crystal
diodes; 2- octal, I-4 -prong tube
sockets; chassis, dials, hardware, etc.
MATERIALS FOR POWER SUPPLY (FIG. 2)
-IS -ohm, 2 watt resistor, I -I8 tsf, 200 volts, 2 -.05,
1-4, 2-8 uf, 600 volts, capacitors; I -power transformer, 750 volts c.f., 175 ma, 6.3 volts, 5 amperes,
10 h, 160 ma;
S volts, 3 amperes; 2- filter chokes,
s.p.s.t. toggle switch; -5- ampere fuse assembly;
chassis, hardware, etc.
I

I-

1
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Electronics in Medicine
Part IX-Electronic equipment used for
muscle and nerie testing has circuits fuueMar to most radio -electronic technicians
By EUGENE J. THOMPSON
(('ourles!r Pah,ni

listrnnncnts, Inc.)

Variable frequency brain surgery stimulator.

DISEASES of the nervous system
have been recognized throughout history. Epilepsy is described in the Bible, and the ancient Greeks regarded it as the sacred
disease. Yet today, after many centuries of study, the human nervous system is still one of the greatest mysteries of medicine.
The nervous system is like a gigantic
and tremendously complex television
network without a schematic diagram!
In this network the brain corresponds
to the central control panel, into which
stream countless electronic signals
(nerve impulses) over co -axial cables
(nerve fibers) from remote pickup
transmitters (eyes, ears, nose, and
many other nerve endings throughout
the body). The brain contains receivers,
oscillators, transformers (nerve cells
and fibers) which integrate all the signals coming into it and transmit signals
(other nerve impulses) to the television
receivers (muscles, blood vessels, and
all other parts of the body) making
them operate.
Admittedly, this explanation is a
rather simplified version of what actually takes place. However, it has been
shown, by attaching the input of a
cathode -ray oscilloscope to nerves that
nerve impulses are electrical in nature.
And it is also known that cutting or
damaging a nerve, or destroying its insulating sheath produces the same effect as cutting a wire
namely, an
open circuit.
One of the important problems confronting the doctor is determining
whether the nerve circuit to muscles is
intact or, if it is damaged, to what extent. In solving this problem he is doing with the body what the radio technician does-signal tracing.
Every muscle in the body has one or
more nerves which supply it with signals. This combination of muscle and
nerve is like a loudspeaker and its
output transformer, as shown in Fig.
1. The nerve corresponds to the input
circuit. The transformer represents the

-

junction of the nerve and muscle in the
body (called the motor point), which
adapts the input signal (nerve impulse) to the next stage (the muscle)
to drive the speaker (making the
muscle contract and lift the weight).
One way to test the continuity of the
nerve -muscle circuit is to examine it
electronically for the presence of a
group of abnormal muscle responses
known as the reaction of degeneration.
A dispersing and a test electrode are
connected to the output of a galvanic faradic stimulator (see page 32, February issue). The dispersing electrode
is attached to a neutral part of the
body. The test electrode is placed on
the skin overlying the motor point
(point of greatest excitability) of the
nerve supplying the muscle(s). The circuit is closed, permitting the diagnostic
current to flow through the body, and
the effect on the muscle(s) is observed.
This procedure is used with both galvanic and faradic currents. In the galvanic test, the test electrode must be
connected to the negative terminal of
the machine. Polarity is of no consequence when using the faradic current.
The possible results of the tests are
summarized in the table.
In normal muscle, it is of great importance, when using galvanic currents,
whether the positive (anode) or negative (cathode) electrode is placed on
the motor point and whether the circuit is being opened or closed. This is
the basis for another test of nerve and
muscle injury. The sequence in which
normal muscle contracts is called the
polar formula : C.C.C. < A.C.C. <
A.O.C. < C.O.C.'
This notation states that the muscle
requires the least current to produce
contraction when the cathode is placed
on the motor point and the circuit is

motor point, an even greater current is
required. The highest current is needed
to produce cathode -opening contraction.
The usefulness of this test is that in
nerve injury the normal order of the
polar formula may be transposed.
The above tests are essentially qualitative procedures. More accurate measurement of nerve injury requires more
refined techniques.
One procedure involves construction
of a strength- duration curve, obtained
OUTPUT TRANS
SOUND
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OURCE

BRAIN

MUSCLE
NERVE

POINT

closed. A greater current strength is
needed to produce contraction if the
circuit is closed with the positive electrode (anode) over the motor point. If
the muscle i% to contract when the circuit is opened, with the anode on the
C.C.C. -Cathode -closing current.
A.C.C. = Anode -closing current.
A.O.C.= Anode -opening current.
C.O.C.tCathode-opening current.
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applying a stimulus of accurately
controlled duration to the motor point
of the nerve. The current strength is
slowly increased until the least perceptible muscle contraction appears. The
process is repeated with a number of
impulses of different durations. The
curve then is compared with a known
normal for evaluation.
Accurately timed pulsations (particularly impulses of very short duration)
are readily produced with an R -C circuit in which the capacitor alternately

WOMEN'ARY CONTACT SA

by

charges and discharges across the resistance.
The instrument in Fig. 2, which is
specifically designed for muscle testing.
employs different capacitors to regulate
the frequency of discharge. Applicable
to strength -duration work because of
its wide frequency range, it is also
suitable for another measurement of
nerve injury known as ehrona.eie.
Chronaxie is not an inherent property of nerve and muscle, but rather an
artificial unit of muscle and nerve excitability. In order to produce muscle
contraction, a current must flow for a
definite minimum time. The weaker the
current, the longer it must flow. However, for every muscle there is a certain
current strength below which no contraction will take place even if the current flows for an infinite time. This
minimum current, called the rheobase
intensity, is defined as the lowest current flowing, without regard to time
(theoretically infinite time), to produce
muscle contraction.
Since the rheobase current is not related to time, doubling its intensity
should produce
muscle contraction
when the current flows for a certain actual time. This time during which a
current twice rheobase must flow to
produce muscle contraction is called
chronaxie. Normal chronaxie values for
all the major muscles and nerves in the
body have been established. Hence, to
determine the extent of nerve damage,
the chronaxie can be measured and
compared with the normal value. The
method will be des,ribed, using the instrument in Fig. 2.
Chronaxie is measured in sigma
(thousands of a second). The negative
(test) electrode is placed over the
motor point, and t se positive (dispersing) electrode ocrr a neutral area.
Straight galvanic current is then applied to the nerve by closing the circuit
with S1 and leaving S2 in the neutral
position. The current is gradually increased with Rl, depressing SI periodically until the lowest current which
produces contraction (rheobase)
is
reached. This current is then doubled
by adjusting R1, and the lowest -value
capacitor is charged by throwing S2
to CH and closing the first capacitor
switch. It is discharged through the
patient by throwing S2 to DIS. The capacitance (and hence the duration of
the impulse, which equals R X C) is
gradually increased by closing successive switches in the bank until muscle
contraction occurs. The chronaxie is
read from the panel of the instrument.
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of brain- surgery stimulator.

which is calibrated from the formula:
chronaxie (sigma)
R (1 megohm ) X
C (microfarads). R is kept at 1 megohm by the compensating rheostat R2
and the ohmmeter, which can he taken
in or out of the circuit with S3.
Two other methods of muscle and
nerve injury diagnosis are the progressive current technique and the sinusoidal method.
In the first procedure, sawtooth
waves are used, in which the rate of
increase of the leading edge can be
varied. In the second method, a.c. of
varying frequencies is used -the lower
frequencies having slower rates of current increase, and the higher frequencies faster rates. The basic principle
involved in both is that muscles whose
nerves are injured contract in response
to the slowly increasing currents,
whereas normal muscles respond to
the rapidly rising impulses.
Once a particular disease condition
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However, there are sonic which can be
remedied by brain surgery. Because of
the complexities of the brain, some
method for localizing the precise area
to be operated on is often necessary.
Fig. :1 is a schematic diagram of a
stimulator which is used for this pur-
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Unfortunately, many diseases which afflict the nervous system cannot be
cured with our present knowledge.
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Designed around the 889 thyratron,
the instrument provides a frequency
range of 12 -2,000 cycles in four overlapping bands. The operator has a
choice between sawtooth and peaked
waves.
The 884 is followed by a 6SF5 triode
to insure that the oscillator remains
stable and that its frequency is not altered by changes in the loading or variations in the stimulus amplitude. The
frequency response is further equalized
by connecting the 6SF5 as a cathode

TABLE OF NERVE AND MUSCLE TESTS

reaction

2A

p

No con -

traction

No con-

traction

The impedance of the surface of the
brain is approximately 1,000 ohms, and
its threshold voltage is about 5 volts.
Since the 6SF5 cannot deliver 5 volts
across a 1,000-ohm impedance, a 6L6
is used in the power output stage. In
order to maintain the output at as low
an impedance as possible to insure
maximum power transfer, the output of
the 6L6 is also delivered through a
cathode -follower arrangement. The output is controlled by the 1- megohm
potentiometer. The frequency is controlled by the ganged capacitor -selector
switches and by the 5- megohm potentiometer in the 6SF5 grid circuit. A
regulated power supply is used to increase the oscillator stability.
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Prospecting for Uranium Ore
Using G -M Counters
Data on radiation counters
used in field prospecting

By SAMUEL FREEDMAN*

0
I

DCRING the past year the Atomic
Energy Commission, aided by
federal legislation, has started
a program to stimulate the production of uranium by private individuals and organizations. To interest
prospectors and producers a number of
inducements are being offered. A $10.000 bonus, for example, is offered for
the discovery of any new uranium deposit that yields 20 tons or more of
uranium ore or mechanically produced
concentrates assaying 20'; or more
uranium oxide. The Commission also
guarantees a 10 -year minimum price of
$3.50 a pound for small lots of domestic
refined uranium and the same price less
refining costs for small lots of ore or
concentrates assaying at least 10'k
uranium oxide, both prices f.o.b. shipping point. There are also guaranteed
three -year minimum prices for the low grade uranium- vanadium ores of the
Colorado Plateau area. As an additional
incentive, prospectors have been given
the right to stake mining claims on
land in the public domain.
Obviously, it is now profitable to
prospect for uranium. And this is one
type of prospecting likely to interest
the electronics technician because the
best way to detect uranium deposits is
New

inc.

Developments Engineer. DeMornay-Budd,

a to,ui, £.0 rnn

c

Testing o sample of Allanite for radioactivity.
Meter is Victoreen model 263. Radiation couses
needle to move so fast that it is invisible.

ounn;nn;o,, Photo

to test for radioactivity with a Geiger Muller counter or similar apparatus.
Almost anyone familiar with schematic
radio diagrams can build a suitable detector, or an instrument can be purchased. The Atomic Energy Commission can supply a list of known manu-

facturers.
Encouragingly. in
is estimated
to be about 1,000 times as plentiful as
s as plentiful
gold and about 100 t'
er. It probably oeeur.
as
e often
than either burl or tine. llie.e figure.
do not tell the whole story . hooves er.
as an one discos cry. to be profiluble.
sl contain a fairly large eoneenIra.

In the past the Colorado Plateau has
been the only area in the U.S. that
actually has yielded uranium. It came
from low -grade carnotite ore, primarily mined for vanadium, and was a byproduct selling at only about 35 cents a
pound. With the new $3.50 rate, the
uranium is now a prime product. The
Atomic Energy Commission is accepting even low-grade ores, for which
there has been no previous market. Ore
containing 2% vanadium oxide and
0.2% uranium oxide produced 50 miles
from a purchase deposit will be paid
for on delivery at $25.40 per ton.
Individuals can follow several courses

in looking for uranium deposits. They
can study untouched areas of the Colorado plateau. The uranium -bearing
phosphate and shale formations in various parts of the country may eventually yield large deposits. Oil- and gas well holes can be analyzed for radioactivity- samples of core material
from the well are measured with a
G -M counter, or a detector can be lowered down the well hole. All kinds of
mine dumps, mill tailings. smelter slag,
and similar byproducts can be studied.
River placer and beach sand deposits
may well provide a field for uranium
discovery by giving clues to deposit
locations.
In the past, prospectors have located
most of the deposits by outcropping:
on the rims of mesas. To find deenly
buried ore deposits back from the rims,
these areas must be drilled, and the
drilled -out material then examined. The
U. S. Geological Survey is now mapping and drilling a large number of
such places.
Even though uranium is greatly
needed, only about 400 scientists and
engineers are looking for uranium ore
under government sponsorship. The
Atomic Energy Commission is there-

fore depending largely on the individual prospector. The Commission is
establishing ore -buying stations. In-
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formation on marketing uranium ore
may be obtained from the Manager,
Raw Materials Operations, U.S. Atomic
Energy Commission, 70 Columbus Ave.,
New York, N. Y. RADIO- ELECTRONICS
will supply on request a list of places
to send samples for free assay. The
Commission is currently publishing a
prospector's guide entitled Prospecting
For Uranium to facilitate this work. It
is available from the Government Printing Office, Washington. for 35 cents. In
Canada, a similar publication being
published by the Department of Mines
and Resources is entitled Prospector's
Guide for Uranin p and Thm inn, Minerals in Canada.

The Geiger -Muller tube
The heart of the radiation detector
the Geiger -Muller tube.

is

It consists

of a thin wire, usually tungsten centered axially in a metal or glass envelope, with either a cylindrical cathode
surrounding it or with a metal coating
on the inside of the envelope. The tube
is filled with a gas.
Effectively the detector is a gas -filled
diode with enough d.c. voltage applied
between cathode and anode to bring it
almost, but not quite, to the firing
point. When the voltage is critical, a
single particle striking the tube from
a radioactive source causes the gas to
ionize. The tube then breaks down or
tires and conducts heavily.
The remainder of the circuit in the
instrument does two principal things.
It makes the breakdown appear as a
click in a set of headphones. Since a
gas tube will continue to conduct until
the voltage across t is lowered. the
circuit also quenelle, the (: -M tube by
lowering its voltage immediately after
each click.

t
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typical radiation counter circuit.

typical radiation counter appears
in Fig. 1. The 6CI; has an unbiased
grid; so its internal resistance is very
low. Most of the 1.800- 1.5011 -volt applied potential (8(11, volts) appealing
across Rl is applied through 112 to
the anode of the G -M tube. which normally does not conduct.
When a radioactive particle hits the
A

gas in the G -M tube, the tube fires. conducting heavily. Its current flows
through R2 to ground, making the grid
end of R2 negative. This blocks the
6C6. Since the GCii is now a high resistance, most of the high voltage appears across it, rather than across Rl.
The voltage applied to the G -M tube is
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therefore very low, and it is quenched
-stops conducting.
When it stops conducting, the negative voltage no longer appears between
the 6C6 grid and cathode; the circuit
returns to its former condition -about
800 volts across Rl, GC6 grid unbiased;
and the G -M tube is ready for the next
count.
Each pulse of current through the
GCG makes the 885 conduct momentarily
and operate the counter. In many instruments the pulses are registered as
clicks in headphones. The pulses can be
repeated at rates as high as 600 per
minute. Faster counting is possible
with special scaling circuits in which
the counter registers once for each 2.

137

beta rays are received. Both meter and
headphone indications are provided.

The Curie Pie
Some radiation detectors do not use
Geiger -Muller tubes, but employ instead
an ionization chamber. The basic instrument is the war -developed °Cutie
Pie," described in publication MDDC997, available from the Atomic Energy
Commission, Document Sales Agency,
Oak Ridge. Tenn., foi 10 cents.
±11.11 °p
990.

I

e

1E167

4, 8, 32, 64. 128, 256, 512, 1,024, 2,048.

or

4,0911 actual counts. These scaling
instruments are fairly bulky and are
for this reason ordinarily used only in
laboratories.
The number of counts per minute
depends on the number of radioactive
particles striking the G -M tube. This.
in turn, depends on the strength of the
radioactivity in the vicinity, the quantity which the instrument is intended
to measure. Counters of ordinary sensitivity will register sonic counts even
when there is no concentrated radioactivity. Known as the background
count, these indications are due to cosmic rays and other very weak sources
of radiation which exist all around us.
The dial of a watch tvith luminous
numerals. for instance. will readily
send up the counting rate un almost
any radiation detector despite the small
r:nlioactivity of the luminous paint.

Typical counters
T
Goi ,,- duller
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2-Schematic of

Victoreen

SP -1100

counter.
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exclusively a laboratory instrument before the war. With the development of atoitlie energy. however, cod nters have come on the market in greatly increasing numbers. Units are available today at prices between $70 and
i8'UI. The instruments described here
were selected for simplicity. low price,
and good operation.
Fig. 2 is a schematic of Model Si' -I00
made I.v Cictoreen Instrument Co..
Cleveland. Ohio. As the photograph
shores. an extensiui, probe is provided.
This instrument registers counts as
clicks in a pair of headphones. It is
entirely portable despite the high voltage required: the '.ion volts is supplied
by three 300-volt Evcreadt' N. 49:; batteries. The self -quenching circuit detouts gamma rays.
The G -.\I tube is a type 11187. as inch
in diameter and I
inches long. It fits
in the probe. which may be brought
close to radiating objects.
Wictoreeu's Model 21; 3A is sensitive
to both beta and gamma rays. A simplified schematic is given in Fig.
(no parts values were available). and
a photograph is shown. The G -:11 tube
is in a metal shield which has a slide
for covering or exposing a screened
section. When this screened section is
covered. only gamma rays are recorded. When it is open, both gamma and
nn.

I

SP -100

counter with extension G- Mtube probe.

is a cylindriwith an inert gas.
When bonilai'deil by radioactive rays
or particles. the gas ionizes -separates
into electns :roil positive ions. The

An ionization chamber

cal enclosure filled

amount of ionization depends on the
strength of the radiations.
Fig. 4 is a schematic of the type
SU -1 radiation meter made by Tracer lab. ('Tunbridge. \lass. Battery voltage
is applied to the ionization vitamini

Fig.

3-Simplified

diagram of Victoreen 263A.
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Amplifier in Miniature

I. F.

1.

1

The National Bureau of Standards crams an

.19-:'41

8 -stage

Fig.

I

-I.F.

strip

is just

i.f.

strip into

7.15

cubic inches

6% inches long.

IF

IT is true that good things come in
small packages, the latest high -gain,
broadband i.f.-amplifier strip developed at the National Bureau of
Standards must be one of the best. The
strip contains eight stagger -tuned i.f.
stages, a detector, video amplifier, and
cathode -follower output circuit, has
over 95-db gain, manual and automatic
gain controls, and a 10 -mc bandwidth;
yet it is only 6% inches long, 2 inches
wide, and 9'ii inch thick!
The incredibly small size is made possible by subminiature tubes, printed
circuits, and ingenious assembly methods. The development of this i.f. strip
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through one of three high -value resistors. When radiations strike the chamber, electrons flow from its co -axial
center conductor through the ionized
gas to the aquadag- coated inner wall
of the cylinder. The very small current is enough to produce a usable
voltage drop across whichever of the
high -value resistors Rl, R2, or R3 is
switched in. The drop is applied to the
grid of a sensitive, balanced vacuumtube voltmeter. The meter indicates
the intensity of the radiation, since the
current flow through the chamber is
proportional to the degree of ionization,

part of a program sponsored by the
Navy's Bureau of Aeronautics to subminiaturize complex radio assemblies
for aircraft and for missiles. And an
important aim of the program -already
achieved in tests with the i.f. strip -is
to design the equipment so that, despite its small size, it is readily adaptable to factory production -line techniques.
The photograph of the subminiature
i.f. strip (Fig. ) gives some idea of its
compactness. Fig. 2 shows a complete
i.f. stage held between a man's two
is

1

fingers.
The cutaway drawing of the i.f. stage

URANIUM ORE
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which, in turn, depends on the radiation strength.
This complete instrument weighs
only about five pounds. Eight small
batteries within the case supply power.
A nother
ionization -chamber instrument, Model 901 -X, made by Atomic
Instrument Co., Boston, Mass., is also
shown.

3 illustrates the unconventional
printed circuits used. The tube is a
subminiature, similar to the now common hearing -aid types. Since the Bureau defines a subminiature assembly

in Fig.

as one whose minimum size is limited
mainly by available tubes, this component is naturally of primary importance.
A cylinder made of a high- dielectricconstant ceramic is just large enough to
slip over the tube. Most of the resistors,
capacitors, and circuit connections ore
printed on the outside of the ceramic
cylinder. The inside of the cylinder is
metallized, serving both as a ground
plate for the capacitors printed on the
outside and as a shield for the tube.
Over the printing on the outside of the
cylinder is a high -temperature insulation and over this a metallized shield
coating.
This apparently simple scheme results in a complete electronic circuit
including amplification. resistance, ca-

ionization chambers are

Although

used extensively in many applications.

Geiger -Muller tubes are about 100
times more sensitive. G -M tubes are
also about 100 times more sensitive to
beta than to gamma radiation.
IONIZATION CHAMBER
1
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±jl
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(1

Fig.

109

RIi

010

R21

1011

R3

RANGE SELECTOR SW

(MO

r

,nre,n,

atomic tontrumr t CO.)

Ionization- chamber type of meter (Mod.401X).

4-

Fig.
Circuit of Tracerlab Stl -I ionization chamber meter. This is similar to "Cutie Pie.

2- Single

stage is d ;ameter of a finger.

pacitance, and connections in an assembly only a shade thicker -and no taller
-than the vacuum tube itself.
A small amount of added space is
needed, of course, for the tuning inductor. This is a bifilar winding on a
ceramic form attached to the bottom of
the ceramic cylinder. As the photograph (Fig. 2) and the drawing (Fig.
3) show, the coil form is less than half
the size of the tube -cylinder part of the
assembly and adds very little bulk to
it. A powdered -iron core is adjusted
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with a screw in the base to tune the
circuit.
Constructing a complex electronic circuit in such a small space is achievement enough, but the job of the Bureau
of Standards is not to develop interesting toys. To be of practical use, the i.f.
strip must be availalle in large quantities and must be made by ordinary
workers on a production line. Far from
stopping at the design stage, the Bureau's experts have developed procedures and equipment for large-scale
production, even to the extent of setting up a sample production line (Fig.
4). Here ordinary workers, not engiSILVER OUTER
SHIELD COAT

VACUUM
TUBE

INSULATING
SHIELD COAT
SILVER CIRCUIT

PATTERN
CERAMIC
TUBE

SILVER INNER COAT

j

LN

Fig.

3

-A

STEATITE
INDUCTOR

FORM

Fig.
CERAMIC
TUBE

cutaway drawing of the i.f. stage.

5

-A

specially adapted, inverted rotary press

Another method makes use of conductive decalcomanias which are applied to the cylinder's surface. The decals may be applied by hand or such
standard machinery as bottle -labeling
machines (slightly modified) can be
used.
The advantages of subminiaturizatin.l are important. Today's engineers
are surpassing their predecessors' wildest (Ir'ants of electronic achievement.
Entirely aside from broadcasting and

communications, electronics is helping
man to compute, navigate. produce, and
-unfortunately -to make war in more
deadly and efficient ways, with guided
missiles and explosives that "know"
when to explode.

used to

is

print circuits on cylinders.

The equipment is necessarily more
elaborate. It is more complr'.r because
the variety of circuits is wider; it is
more coalpo+nlrl because the number of
pieces of equipment is greater. If something (lid not give way, man might become an insect in a world of gigantic
pieces of apparatus.
What does give way in the course of
evolution is the size of the components.
This is as necessary as any other form
of evolution. It keeps man the master
of his tools rather than drowning him
in their flood. As the complexity of the
electronic servant grows, more and
more of him will be crammed into the
same space.
The end is not in sight.

COSINE MEMORY AID
Fig. 4 -Pilot production line tests methods.

STUDENTS of electronic theory meet

veers, turn out i.f. :trips in imitation
of factory methods while Bureau experts analyze each stage of manufacture and change an operation here and
a procedure there to speed assembly
and improve product quality.
While printed circuitry on flat surfaces is very nearly a commonplace
today, despite the short time since
the first printed -circuit developments,

trigonometric functions, particularly
that of the cosine in power -factor cal-

printing capacitors, resistors, and connections on cylindrical surfaces is

something new.
Two methods are being used in the
experiments. One, shown in Fig. 5, is
an inverted rotary press which prints
directly on the ceramic cylinders.
Though the one pictured is a small experimental unit, high- capacity equipment for large-scale production has
been designed and built.
JULY. 1949

on every hand problems involving

culations.
The calculator often wishes to make
a quick estimate in a computation. A
simple memory aid to obtain surprisingly accurate "trig" functions will be
helpful.
Rather than trying to remember the
odd values of the cosine directly from
tables, it is easier to memorize this
series of numbers: 2, 4, 8, 10, 12, 14, 16,
17, 17. Notice that the numbers all increase by steps of 2, except for the 8,
and that the last two numbers are out
of step with the rest of the series.
In application, these memorized numbers are subtracted as follows:
cos 0°
cos 10°
cos 20°

= 1.00
= 0.98 (subtract:
= 0.94 (98-4)

100

-2)

cos
cos
cos
cos
cos
cos
cos

= 0.86 (94-8)
= 0.76 (86-10)
= 0.64 (76-12)
60° = 0.50 (64-14)
70' = 0.34 (50-16)
80' 0.17 (34-17)
90° = 0.00 (17-17)
30'

40°
50°

-

Note that these values are accurate
2' -,. Of course, values for
intermediate functions can be obtained
by interpolating between two of the
values shown. Thus,
to at least

cos

28'

= 0.94- ló (.94-.86) =

0.88.

which compares extremely well with the
value of 0.8829 given in tables.
Then, of course, sines of angles can
be obtained by knowing that:
sin 90° = cos 0°
sin 80° = cos 10°
sin 70° = cos 20°
and so on.- Edward A. Bogusz
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iding networks channel bass to the woofer and
treble to the tweeter. Rolling your own is easy
By JAMES R.
the following took place when
we had just recently graduated to a 15-inch speaker. We
had squeezed out enough
money to buy a high -frequency driver.
I had finished tin -snipping and soldering some old gasoline cans into a horn
cluster enough before to have my hands
heal.
"Hey, engineer," the XYL called out.
"When are you going to get this super
speaker system playing ?"
"Have to wind a new field coil for
that high-frequency driver," I said.
"We can't use a 6 -volt field."
"Have you designed the crossover
network yet ?" she wanted to know.
I shook my head. "Have to wind the
field coil first."
She picked up the spool of No. 30
wire. "Okay. I'll wind the field coil
while you make with the slide rule.
What impedance you want ?"
I shrugged. "Wind it as full as it'll
go. It's not too critical."
She nodded and departed for the technical school to wind the coil. I opened
books reluctantly. I had been stalling
because of a secret fear of this cross over -network designing. All sorts of
esoteric things like n7 and j, and phase
differences, and such. Terman's book
made it sound very difficult, and so did
all the other books; I would really have
to dig in. it teas difficult, and partly because there was a lot more in the books
than there had to be. Now, as I look
AL
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dato for m- derived crossovers.

back, I wonder why all the fussing. It's
really easy to design a crossover.
The main thing that threw me was
that in business. What did in stand for?
It was plain that n3 was an important
factor, and the various equations
showed that varying m varied the

steepness of the cutoff as well as the
resistive and reactive components of
the complex impedance and . . . but
what was m?
Well, I asked many smart men that
question, without once getting an answer. Not a real answer. They begin by
explaining it's a factor in the impedance relationships; and I retort, "I
know that, but what does the m mean?
Why not n or v or something else ?"
They sigh then, and begin wandering
off into the semantics of abstraction. If
I try to pin them down, they just get
sulky and think I'm being stupid and
uncooperative.
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After asking maybe a hundred or so
engineers and physicists about this m
business, I have finally come to the
same conclusion that I came to that
afternoon when the XYL left me with
the design job. The n3 is just a number
which is used in computing the circuit
constants.
For crossover networks, just substitute 0.6 wherever you see nr, and you'll
come out all right.
(In a section of his Rodio Engineers'
Handbook devoted to systems in which
coupling varies with frequency [page
166] Terman says:
. represents the
"The quantity M
between primary
effective coupling
and secondary circuits. It is not necessarily a real mutual inductance of the
inductive type but rather a sort of
mathematical fiction that gives the
equivalent effect of whatever coupling
is present. If the coupling is capacitive
M will be . . . negative; if the
. . .
coupling is of a complex type representing both resistive and reactive
have both real
M will
coupling

...

...

...

LANGHAM

and imaginary parts. The proper procedure
is to take the value of M
whenas it comes and substitute it
ever M appears
Such concepts are not uncommon in
electronics, though they are unnecessarily complex for the non- engineer.-

...

..:'

...

Editor)

Crossover networks themselves are
divided into two main classes, the nnderived and the constant -Z. Both of
these are further divided into series and
parallel types. Most of the commercial
circuits, those used in broadcast studios,
are m- derived. They provide sharper
cutoffs and, in general, are preferred.
The constant-Z circuits have no m
business in them, and their attenuation
curves slope more gradually. They are
satisfactory in most cases, however.
Now, the slope of attenuation must
not be too steep. If it is, you'll get distortion and peculiar sounds from the
speaker. If the curve is too gradual, you
are conscious of the sound coming from
two sources and that is annoying to
the listeners. Experiments show that
best listening comes when there's at
least 10 db of attenuation an octave
away from the cutoff frequency fc. At
the other extreme, a slope of 18 db per
octave should not be exceeded. It won't
listen so good.
Fig. 1 shows the series and parallel
in-derived circuits and the design formula. Notice there is no foolishness
with m. I just substitute 0.6 for m, the
value thought correct by most authorities. This makes it simpler, and I wish
I could have seen it this way when I
first tried to design the gimmick. Z is
the impedance of each voice coil and
of the amplifier output.
Of these two, I have usually picked
the parallel type because less capacitance is needed. The capacitors are
bulky because we are dealing with low impedance lines and must use low
values of reactance. They must be paper
capacitors -don't try to nse electrolytics here -and they can be made up
from a stockpile of smaller units. Stack
up a series of 0.5's or 1.0's if you can't
get the larger ones.
Fig. 2 shows the characteristic of
these crossover networks and, for those
interested in their exact impedances,
the resistive and reactive components
are presented in Figs. 3 and 4. The
modulus or absolute values at any frequency are found by this simple equation: Z = \ R- +
As you can easily see from the plotted
curves, the actual impedance does wan -
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der around a bit. This will not bother
you in 99'; of all cases. The times when
it will be a bother are those when you
have a lot of feedback and a ticklish
phase elation in your amplifier. Then
you may get some oscillation.
The constant-Z circuits do not give
trouble that way. They are shown in
Fig. 5, and their attenuation characteristic is plotted in Fig. 6. The series type
makes for smaller capacitors, which
again must be low- loss -no electrolytics. I did hear once about a chap who
used electrolytics successfully in a
crossover network by putting a small
bias voltage across each one to keep
them formed up; but I don't know how
successful it was, and it seems like a
lot of trouble.
Now that you see how to design these
affairs, there are some words of warning: pick your crossover frequency

cone speaker and less from the horn
(or other tweeter). The sound from
the cone speaker is appreciably poorer
in quality, with bumps and hollows as
well as distortion due to driving the
cone too far with consequent breakup
into harmonics. That's one consideration, but it isn't the main one.
Divided presence is the main reason.
Divided presence is the term used to
mean you'll hear the sound from two
sources and be annoyed by it. Now, you
may think this doesn't amount to anything, but it really can be awfully annoying. It happens when you are too
close to the twin speakers or the speakers are too far apart physically.
If a speaker system could be made up
that extended over a whole wall and
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horn -cluster speakers (like the
Lansing and Jensen) generally have a
crossover frequency at 500 cycles or
even higher. The co-axial speakers have
a crossover anywhere from 1,000 cycles
up to 2 kc or higher.
Now this is important. What with
horn lengths and capacitor and coil
sizes, you will be tempted to make your
crossover frequency too high. This will
mean more sound will come from the
and
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If you don't know where your horn
cuts off, run a curve on it; but don't
pump too much level into the horn. Below the cutoff frequency of the horn
there's practically no load on the diaphragm of the driver, and it is easily
damaged by trying to make it squirt
out sound without a proper load. Run a
low-level curve and determine your
cutoff; then pitch your crossover accordingly.
For those of you who plan on making
your own horns, spend an extra buck
and make the horns for a lower frequency to give yourself some leeway. I
really consider the commercial horns
too small and the crossovers too high
for convenient listening in the home.
You can't get far enough away from
the speakers. Making larger horns is a
little more work, and you may damage
yourself a bit more in cutting and
soldering; but the extra work and cost
are well worth the results.
Now to finish up, let's design a crossover. Let's say we make it 400 cycles
with speaker impedances of 16 ohms.
Let's pick a parallel rat- derived circuit
(Fig. 1) and walk through it.
lc;

LI

=

6.2S X 400

L2
10.3

.4

Icif)I Core.

The speaker systems used in theaters
have crossovers in the neighborhood of
250 cycles. The commercial boom -box

fc

11

Fig.

.5

.6

.7.8.91.0

6- Attenuation

2

3

-

1.6

x .001i37

4

Cl =
of a constant -Z network.

had each speaker put out sound from
just certain small groups of instruments. it would be fine. But we can't
do that. Instead we are having all the
sound come from two speakers and are
dividing it arbitrarily by pitch. When
an instrument goes from low to higher
register, it can be mighty unpleasant to
hear the shift between speakers.
With co -axial speakers this is not important because both speakers originate the sound in about the same place
and they can get away with a high
crossover.
So squeeze your speakers as close together as possible and pitch your crossover as low as you can with the horns
you have available. The horn size limits
the lowering of your crossover fre-

quency: the smaller the horn. the
higher its low -frequency cutoff.

= .00637 h

10.19 mh;

106

6.28X400x

-X

or 6.37 mh;

ll;

-24Jpf;

1

C2

-

24.9 = 15.56 )1f.

1.6

The coils should be air -wound somewhere close to 3 inches in diameter.
Don't use too small wire; remember
you've got current here with these low
impedances. Mount the coils at right
angles to each other. Take both coils
and capacitors over to a lab or technical
school if you can, where you can check
them on a bridge before you make your
installation. You can take off turns and
:Add small paper capacitors while you
watch (or listen to) the balance.
Don't tape the coils with transparent
cellulose tape if you live in a damp
climate.
As I say, i wish I could have known
all this when I worked out my first
crossover act work.

WIRE RECORDER IS MODERN PIED PIPER
PROVIDING a modern sequel to the
famous story of the Pied Piper of
Hamlin, a magnetic wire recorder was
used recently to lure rats to their doom.
The story is told in a letter written by
James G. Anderson of Vancouver, British Columbia, to W. S. Hartford, general sales manager of Webster-Chicago
Corp.
Mr. Anderson's problem was a warehouse infested with rats. Acting on the
premise that rats are cowards, he first
caught a couple of the rodents in a
cage. Then, poking and prodding them
until they squealed with fear, he picked

up their cries with a microphone and
recorded them on wire.
When the rat cries were played back
in the warehouse through a PA system.
there was a veritable stampede of rats
making for every exit they could find!
As a variation on the technique, Anderson caught a single female rat and
recorded her cries. Apparently the sex
instinct is as strong in tats as in other

creatures, for, as the lady rat's cries
were broadcast through the building by
the PA system, gentlemen rats came
running from every direction to be executed with a special pistol.
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Radio Set
and
Service Review
11oturolu 68F11, 68F12, und 681'11
IFE for

most people, including the
radio service technician, is made
up largely of the commonplace.
While some sets coming in for
repair may have unusual faults or may
contain special circuitry, the great majority of work is done on standard.
usually small, a.c: d.c. radios and radio phonographs.
Motorola's HS -124 chassis is one of
these. It is to be found in models 68F11,
68F14, 68F14M, 68F14B, and 68F12.
The model shown in the photographs,
the one we had for examination, is a
(;SF11, a plastic- cabinet table model.

left, there are l'HONO, REJECT.
and TONE controls.
Except for the REJECT portion, which
is a momentary- contact switch, all of
these are latching devices -push once
to turn on (button stays in), and push
again to turn off (button comes out).
With the chassis out of the cabinet,
they all worked well; but. assembled.
switch action was sometimes mushy,
and often a switch would not stay in
when it should have. This appeared to
be due to the rather tight fit where the
per

MOTOR,

switch assembly goes through its panel
hole. Loosening the chassis -cabinet
screws and repositioning the chassis
slightly so that no switch knob touched
the hole fixed the trouble.
The chassis photograph indicates how
the height of the instrument is kept low
despite the use of a standard five -tube
(and rectifier) superhet circuit. Four
of the tubes and the rectifier are
mounted on the rear apron; the tuning
capacitor and the (C4 oscillator tube
are on the side. Only the speaker and
.

The 68F12 is the same in a wood enclosure, and the others are similar but
furnished in a high cabinet with record -torage space beneath the radio- phono-

graph proper.
Performance and operation were
tested by simply tuning the receiver,
listening to records, and watching the
changer work. The results were. in
every respect, approximately what
might be expected of an instrument of
this type. Sound was clean at fairly low
to medium volume levels, the receiver
was sensitive enough to pick up most
New York stations in a downtown non steel building, and the record changer
appeared to have no tendency to damage the discs used in the test. The
changer has the customary stationary
center post. which tends to enlarge
record center holes. but this is apparently unavoidable in almost any but
rather expensive machines. As the cabinet photo shows, a single outer post is
used; adjustment for the two record
sizes is merely a matter of rotating this

half

a

turn.

Though there are actually seven controls on the set, they are all closely
grouped on the front panel. The knob
at left is the on- off -volume control, and
that at the right tunes the receiver.
The center device is a four-part switch,
each quarter of the circular knob assembly performing a separate task.
Reading counterclockwise from the up-

Underneath the radio -phonograph with the metal tube cover removed. Notice miniature tubes.

RADIO -ELECTRONICS for

Servicing
ANT AND LOOP

t2AU6

5

12BÁ6

MI%ER

.0001

5

6r_

6

j

6AQ600T,A.C,

IF AMPL

1

7

L

L

.1

3.3A

:05

4 0Nµ+1

'

22C

RFC

i

°
o

7

.00025

DIODE

I

.01

j-13

.002

1

I

S-6

j

.01

T220n`
SS

2

TONE SW

.0002

1

LSn

1.510

L.
I

GND TO

BMEG

1/W
'TUNINGGAN(

47A

AVW

PHONORF010

-0

IOOR

A-MIb-

I

4'0A

.00025

W.

YC

TAP AT 256

IF 4556C

.01

o OSC

rT TT

162µµT1

L_
1

FRED RANGE

535

I

3.3MEG

120

B-

T

1

ATAL PICKUP

125A6 12AÚ6

6C4

MANUFACTURER SHOWS

=

3.2,.V0':E

4 4 3

L-

GND TO CHASSIS

REJECT SW

o
n--

COIL

MOTOR Sw

05

22

4

3

3

646
.05

4

3

3

GND TO

27

RECT

\M'

4 4

5085

1

35W4

T013-

PHONO MOTOR

PM SPAR HAS

---J

15oV1

T

3= -

C0,1_

VW
¡¡20 40`

20

I

- 1620 +C

ONO

GND TO

220

1.26

5006

47A PL

B-

1

RECORD CHANGER

C'rcuit diagram of the Motorola HS -124 chassis. Note the
the tuning -indicator assembly project
upward; these are on the front of the
chassis where the bottom of the player section floor curves upward to accommodate them. The undercabinet photo

11'V AC

SW ON YC

use

of

a

separate oscillator tube. Chassis

otherwise standard

is

5 -tube

superhet.

To take care of the r.f. circuits, connect the generator to pin 1 of the
12AUG, set frequency at 1620 kc, and
adjust the trimmer screw beneath the
front section of the tuning capacitor
for maximum output. Then set the generator to 1400 kc and couple the signal
to the set through a 5- inch -diameter,
three-turn loop. Adjust the rear-sec-

surface of a piece of fairly light -weight
cardboard, which can be damaged without too much difficulty. The external
antenna lead is taped to the outside.
The crystal pickup has a special
metal- tipped stylus which can be removed with long -nose pliers. Ordinary
needles will not work, and a replacement must be secured from Motorola.
During alignment, the a.f. output of
the receiver should be kept at about 0.4
volt for greatest accuracy. The i.f.'s
pre set up in the usual way.

tion capacitor trimmer for maximum.
The last step should be repeated after
the chassis is replaced in the cabinet
for best accuracy.

"LIVE" DIAGRAM DEMONSTRATES TELEVISION CIRCUITS

f=

A16
The chassis

is

easily

removed

for servicing.

shows the chassis in its place; a metal
strip ordinarily covers the tubes.
The diagram indicates that the circuit is not unusual except in one or two
respects. One interesting feature is the
synthetic bass circuit R9, R12, R13, and
C12. A small speaker cannot reproduce
bass notes adequately; but if the ear is
supplied with harmonics of the low
tones, it transmits sensations to the
brain much like those caused by genuine bass. The circuit was described in
the October, 1945, issue of RADIO -ELECTRONICS on page 37.
Another variation from the norm is

the use of a separate oscillator tube (a
tiC4) with a 12AU5 as mixer. Ordinarily, a single pentagrid tube is employed for both functions. Oscillator mixer coupling takes place between the
cathodes, effectively tied together.
The loop antenna is placed on one
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To show technicians and students how a TV receiver works, John Meagher of the RCA
Tube Department designed the Television Dynamic Demonstrator shown above. The big boord
displays a giant schematic of a 30 -tube set with an actual component fostened to the board
wherever a schematic one is shown, and wired into the circuit to form a real television
receiver. The demonstrator has 200 plug -in parts which con be removed or changed to show
the effect on performance. The circuit-schematic and actual
divided into 10 sections.
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Fundamentals of
Radio Servicing
Part V

How capacitors are made
By JOHN T. FRYE

we learned in for
last chapter, is a device for
storing an electrical charge;
and the amount of charge
stored depends upon the voltage applied
and the capacitance of the capacitor.
We found that capacitance was related
to the active area of the capacitor
plates, the spacing between those
plates, and the K of the dielectric employed. Two desirable features in a
capacitor are low leakage current and
high breakdown voltage. Now let us see
how all these factors enter into the construction of actual capacitors used in
radio work:
There are more ways of designating
capacitors than there are of describing
pretty girls, but one of the most common methods is to refer to the dielectric material; so let us begin with air
capacitors-those with only air between
their plates.
The simple capacitor discussed in the
previous chapter used only two plates.
but you can see from the picture that
most air capacitors use several. The
plates are divided into two sets, with all
the plates of each set connected together, and with the plates of one set
interleaved with the plates of the other,
as shown in Fig. 1. This is to economize
on space. You will recall that in a
charged capacitor the electrons are
crowded onto that portion of the negaACA

tive plate facing the positive plate.
That means that in a simple capacitor
only one surface of the plate is used
for electron storage.
However, as can be seen in Fig. 1,
when the plates are interleaved, each
surface of each negative plate is
charged with electrons when it is between two positive plates, and the result is the same as doubling the size
of the plates in a two -plate capacitor.
It is just like buttering your bread on
both sides!

.1
Fig.

I- Interleaved

plates of variable

unit.

By arranging our capacitor so that
we can control the degree of interleaving of the plates, we can produce a

variable capacitor similar to most air spaced units used in radio work. Very
stable as to capacitance, they have almost zero leakage current. They are
bulky, though, and it is difficult to build
very much capacitance into a reason-
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These are just a few of the many shapes a

ELECTROLYTIC
capacitor may take. depending

on the

application.

able space. You seldom see air capacitors of more than 500 lurf. The main
trouble that develops in these capacitors is warping or bending of the plates
so that they touch and short out. Occasionally sufficient (lust gets between the
plates to form a low- resistance path.
In a variable capacitor, one set of
plates (the rotors) must move, and a
sliding wiper contact is used to make
an electrical connection to this set.
Sometimes dirt or corrosion causes this
contact to become erratic.
A capacitor of considerably greater
capacitance can be built in the same
space by using thin sheets of mica as
the dielectric and by employing much
thinner metal plates. These )11 ¡CO capacitors as they are called, are enclosed
in a case of bakelite or similar material for mechanical protection and to
keep out moisture.
Since mica has a higher K than air,
mica capacitors are more compact than
air capacitors. Their leakage is nearly
as low ; and, by using thicker sheets of
mica, the breakdown voltage can be
made very high. You will find them in
ranges from about 100 to several thousand volts, and from 10 µµf to about
0.1 µf. However. they are comparatively expensive; and as breakdown voltage
and capacitance increase, they become
quite bulky. A very stable type of mica
capacitor, the sifter utica, is made by
using silver plating directly on the
mica sheets instead of metal plates.
Mica capacitors do not give much
trouble, but they do give some. In fact.
like an "angel child," micas develop
faults just often enough to waste a lot
of your time checking everything else
before your suspicion finally falls on
them. Occasionally t hey break down
and short out. or the wire lead connecting to a set of plates makes a poor
contact and causes an open. More rarely, moisture may get in and cause a
high leakage current.
Paper capacitors are the workhorses
of radio; they really carry the load.
Even an a.c: d.c. midget has a dozen or
so of them. They usually consist of two
long, thin strips of aluminum foil, insulated by paper and rolled up in a
tight little cylinder, with wire leads
from each strip of foil being brought
out of opposite ends. They are covered,
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treated with oil, and sealed with wax
against moisture.
Paper capacitors are ordinarily

found in values from about .001 to
several microfarads, and from 100 to
1,600 volts. They are more compact
than micas and cheaper, but they have
somewhat higher leakage currents and
deteriorate with age because of the
gradual penetration of moisture into
the paper.
Immersing a paper capacitor in certain types of oil increases its breakdown voltage and also increases its life
because the oil prevents the entrance
of moisture. That is why much military
equipment that had to be dependable
used oil-filled capacitors instead of the
ordinary paper kind. The smaller ones
are sometimes called "bathtubs."
Thin plastic films have been used in
place of the paper as a dielectric, and
some of these plastic -film capacitors
have electrical qualities superior even
to mica units.
Paper capacitors have the same
shorting and open troubles to which
micas are occasionally prey, but they
have them much more often. They are
more likely to become leaky, too; and if
they become too hot, the wax runs out
of them and allows moisture to enter
easily. Still they are by far the most
often -used capacitors in radio because
of low cost.
For securing the most capacitance in
the least space for the smallest amount
of money, electrolytic capacitors are the
answer. These come in two kinds, wet
and dry. Fig. 2 is a sketch of a wet
LEADS

ETAL CONTAINER

ELECTROLYTE

OXIDE

Fig.

2- Structure

FILM

of o wet electrolytic unit.

electrolytic. It consists of an aluminum
plate, called the anode, immersed in an
electrolyte, such as a boric acid solution. The anode has on its surface a
very thin oxide film that has been
formed electrochemically prior to assembling the capacitor and putting it
into its case.
Following the previous explanations,
you might jump to the conclusion that
the electrolyte is the dielectric, but that
is not true. The dielectric is the thin
oxide film -which incidentally has a
K of about 10. The aluminum anode
forms one plate of the capacitor, and
the electrolyte forms the other; the
metal container simply serves as a
means of making contact with the electrolyte.
Dry electrolytic, like dry cell, is
somewhat of a misnomer. Damp electrolytic would be better, for in such a
capacitor the liquid electrolyte is replaced with a paste. What is more, the
JULY, 1949

anode is replaced with an oxide -coated
strip of aluminum foil, and the container is replaced with an uncoated
strip of foil called the cathode foil.
These two strips of foil, with the electrolytic paste and a suitable mechanical separator between them, are rolled
into a bundle in exactly the same way
as are paper capacitors. The result is
a convenient cylinder.
The capacitance depends on the surface area of the anode and on the nature and thickness of the film. To increase the surface area, the anode foil
is frequently etched with acid, and the
increased area of the "hills and valleys" thus produced on the foil surANODE A

FOIL

BARRIER

COMMON CATHODE FOIL

Fig.

3- Single container

ANODE B

FOIL

OXIDE FILM

ELECTROLYTE

holds two capacitors.

face increases the capacitance of an
etched-foil capacitor over that of a
plain -foil unit by two to seven times.
Another way of doing the same thing
is to spray molten aluminum on a strip
of cotton gauze to produce a gridlike
anode that will give a capacitance 10
times that of a plain anode strip. These
are called fabricated -plate electrolytic
capacitors.
The thickness and nature of the oxide
film are determined by the forming
process. While a thinner film increases
the capacitance, it also lowers the
breakdown voltage. Electrolytics used
in radio are found in capacitances of
a couple to several hundred microfarads and in a voltage range of 6 to 600.
By using more than one anode strip
or more than one cathode strip, and by
having barrier strips separating these
units, it is possible to have more than
one capacitor in a single container.
Fig. 3 shows one such dual -unit arrangement.
Electrolytics are unlike other capacitors in that they ordinarily are polarized. This means that they must be used
only with d.c. voltages and that the
anode must always be connected to the
positive point. If these rules are not
followed, the oxide film will disintegrate and the capacitor will be destroyed.
An electrolytic capacitor is only as
good as its oxide film, and various factors can injure this coating. A temporary surge of high voltage may puncture it; but if the voltage is quickly
reduced, the film will usually heal itself. A reverse current through the
capacitor, impurities in the materials
used, long subjection to too high a
voltage, and too many months spent
lying unused on the shelf will usually
result in permanent damage. Electrolytics are usually designed to operate
between 32 and 140 degrees F, and
they should not be subjected to temperatures far beyond these extremes for
any great length of time.
If the film is broken down, the capacitor usually appears as a partial or
complete short, and the leakage current

45

If the electrolyte dries out
or if one of the connecting leads becomes separated from its foil, the capacitor shows an open circuit. Sometimes, before complete evaporation of
the electrolyte, the capacitor shows a
marked loss of capacitance.
A comparatively new type of capacitor that is rapidly gaining in popularity is the ceramic. It consists of a tube
of rutile ceramic with the inside and
outside plated with silver. The two silver coatings are the capacitor plates,
and the ceramic material is the dielecis excessive.

tric -with a K of up to 170!
Ceramics, like Lana Turner, seem to
have everything-small size, high capacitance, high voltage rating, and low
power factor. What is more, by regulating the mixture of the ceramic material, the capacitor can be made to
have a positive, zero, or negative temperature coefficient, which is another
way of saying that the capacitance can
be made to increase, stay the same, or
decrease with a rise in temperature.
This feature compensates for heat
changes in other components of an electrical circuit. When the capacitance
of these components "zigs" with an
increase in temperature, you can employ a ceramic condenser that "zags"
an equal amount, and vice -versa, and
thus maintain the over-all capacitance
constant.
The manufacturers did not develop
all these different types just to show
what they could do. Each type fills a
particular need. The choice for a particular job depends upon which will do
the work best for the least cost. In
some spots the most important thing
is lots of capacitance; so an electrolytic is used. At another point the capacitor must not change its value; so
a silver -mica unit is employed. If the
leakage must be extremely low, an ordinary mica serves nicely; and for runof- the -mill applications, paper capacitors do the job. Air-spaced units are
used for variable and semivariable
duty because of obvious mechanical
advantages.
Now that we have become thoroughly
familiar with the strengths and weaknesses of the coil and the capacitor,
it is high time that our hero and heroine meet; and that they will do in the
next chapter. Don't miss this thrilling
event, folks, "When Coil Meets Capacitor," for that is how radio began!
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Simple Routine Check
Locates Receiver Hum
By J. T.

O C.ATING

CATALDO and

and eliminating hum in

a

radio receiver can be an irritating and difficult problem if no
systematic method is employed.
There is, however, a simple, routine
check system which cannot fail to ferret out the evasive and aggravating 60o 120 -cycle disturbance so frequently
found in a.c. or a.c.-d.c. receivers. Hum
has several origins, enumerated in the

following paragraphs:
The power supply is one. The hunt is
for half -wave rectifiers and
for sets with full -wave rectifiers.
There may be a cathode -to- filament
short. A 60 -cycle signal is impressed
on the cathode of the faulty tube, and
the signal is amplified by each following stage.
Leakage from filament to cathode
causes hum. In a mixer tube a small
amount of hum due to leakage from
filament to cathode modulates the r.f.
carrier and is amplified by the succeeding stages. In the second detector, the
small hum energy mixes a 60 -cycle
component with the audio signal, and
this is also amplified by the succeeding
stages.
All that is needed to localize hum is
a small, pocket -size, insulated screwdriver. Let us approach the problem
with a typical receiver. The a.c.-d.c., 560 -cycle
120-cycle

.

*Instructor Radio Division, Delehanty Institute.

S. J.

leakage. The tube should be replaced
first; and if this does not eliminate the
hum, R and C2 should be checked.
When a capacitor tester is not available to test C2 for leakage or an open
circuit, it should be replaced regardless of its good physical appearance. To
quote an old phrase, "Don't judge a
book by its cover."
If shorting point B to chassis eliminates the hum, you can bet your bottom dollar the hum originates in the
stages preceding this point in the receiver.
3. Our next step is to short the diode
the hum
plates (point C) to chassis.
ceases, there is either a filament-tocathode short in the duo -diode-triode or
a high resistance has developed in the
diode return circuit. Replacing the tube
and checking the resistance of the diode
return circuit (point C to chassis)
should localize the fault. If hum still
persists, proceed to the test outlined
below.
J. With your screwdriver, short the
Lt. signal grid (point i)) to chassis. If
the hunt keeps up, it is caused by a filament-to- cathode short in the i.f. amplifier. Replace the tube.
If shorting point I) to chassis eliminates the hum, there is just one more
stage that can be causing the trouble
the pentagrid converter.
5. Our next step is to short the oscillator grid (point E) to chassis. If this
test eliminates the hum. there is a
filament -to- cathode short in the pentagrid converter.
The system we have outlined is so
simple and effective that after it is used
once or twice by a technician, he will
resort to it often to tackle his hum
problems.
In addition, the audio man will have
grasped by now the thought that a
screwdriver will help his hum troubles,

if

12507
CI

a

grid (point B) to chassis with the insulated screwdriver. If the hum is still
there, the R -C decoupling filter in the
plate return circuit (R -C2) is defective or the tube has filament -to-cathode

RICHARD*

tube superhetrodyne shown in the drawing was taken from an RCA tube manual. It has a half -wave rectifier, a
beam -power tube, a duo- diode- triode for
second detector and audio amplifier, a
supercontrol pentode for an i.f. amplifier, and a pentagrid converter for a
combined oscillator and first detector.
Most 5 -tube radios have a similar circuit except that those produced recently often have selenium rectifiers instead of vacuum -tube diodes.
Assuming that the radio hums, remove the chassis from the cabinet and
place it on the test bench upside down.
With the aid of the insulated screwdriver, make the following very simple

-

too. Just

start shorting grids.

test:
1. Short the control grid of the power
amplifier (point A in the diagram) to

chassis. If the hum is still present
(even though it has been reduced), the
source will be found either in the output filter capacitor CI (open or low in
capacitance) or in the output tube,
which may have a cathode -to-filament
short. This may readily be checked by

temporarily jumping a test capacitor
across Cl and by replacing the power
output tube with a new one of the same
type.

If shorting point A to chassis eliminates the hum, the source must be
ahead of this stage.
2. Short the audio amplifier control

$ay!,rsh d by Harold Dave.. ,;l,

n

Gardner,

N.

"You fold me there was a leaky capacitor
I put the set in this pan."

J.
so
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AM Generator Useful for TV
The author describes one method of using an AM
-

a

By R. M. VENDELAND

generator to check over -all response of TV sets

IS safe to assume that the radio
service technician -who has fallen
heir first to the automatic record
changer, then FM, and finally the
spinning nightmare of television -has
accepted the fact that expensive equip.

ment is necessary in his television work.
No one can deny the need for sweep
generators, oscilloscopes. vacuum -tube
voltmeters, and the other equipment
which now finds a new home on the old
service panel, but this article will introduce no new piece of equipment. All we
do is show how to use that good AM
signal generator that you've probably
had for years-show how to use it as a
check standard on the operation of a
television receiver.
Rather than go into a long-winded
discussion of what we are trying to do,
let's take a television receiver off the
shelf and demonstrate mentally the use
of the old standby, the AM signal
generator.
First of all, we'll connect the signal
generator to the antenna terminals of
the television receiver. This (by the
way) is a lazy man's check because at
no time during the operation does the
chassis leave its cabinet. If the receiver
has a 300 -ohm input, just stick a 150 ohm resistor on each terminal and connect the signal generator to the resistors. CAUTION: if the set is a transstransfurnurless Tub. use an isolar
former in the a.c. lead of the meeker,
ur feed the generator Ilsruugh a couple
Some receivers use 75of rapac'
ohm inputs and are fed with co -ax
cable. Merely connect the generator
across the antenna input and ground
of such sets. The possible mismatch
will not be important.
Next, advance the contrast control
of the television receiver to three -quarters of maximum, and tune the receiver
to any channel. (Signal generators not
covering at least 100 me of fundamentals will not be useful in this work.
If the generator has a calibrated output
or a meter measuring the r.f. output
level, the methods about to be suggested
:

4111

receiver screen. As the frequency gets
closer to the video carrier frequency.
the bars will darken.
At this point let us stop to examine
exactly what we have done and what
we have checked. Thus far, we have
determined that our tuner, i.f., and
video amplifiers are all in working order. If any of the stages shown on the
block diagram of Fig. 1 (excluding
the horizontal sweep circuit) are inoperative, the bars will not appear or,
if they do, will not stay locked in one
position.
As the signal generator is turned to
a higher frequency, the bars will reach
maximum contrast on the screen of the
television receiver. They should stay
that way for several megacycles (a
check on bandwidth). Suddenly the
bars should cut off and 900 -cycle tone
should lie heard from the speaker. (This
will not happen in small receivers using
inte carrier methods.) As the generator
is turned VERY SLOW/. 1" to a higher
f. equency, the sound will gradually
disappear and then get louder again.
See F;g. 2. The point of minimum
sound should he the sound carrier frequenc" of the channel.
if there are two pronounced peaks
of sound, the discriminator is aligned
properly. If the bars do not disappear
when sound is heard, the sound traps
are not doing their job. (The sound
titips are responsible for the sharp cut
oil' on the high -frequency side of the
over -all video response curve.) On receivers using fine tuning, a good check
at this point is to set the signal generator at the actual sound carrier frequency and see if you can get a null in
the sound by tuning the fine tuning control. If the oscillator is correctly
aligned, that control should be at mid position when the sound is at a null.
Actually, the bars on the screen being held in position by the vertical
sync circuits, adjustment of the vertical
hold control should make the number
SPKR

can be turned into extremely accurate
checks on comparative operation of dif-

ferent television models.)
Having selected a channel, turn the
signal generator slowly toward the frequency of that channel (come from the
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low side). Be sure the 900 -cycle modulation is turned on. As you approach
the correct video carrier frequency,
faint bars will appear on the television
,Resident Director of Television, Nsl Tonal Radio
School. Cleveland. Ohio.
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Fig.

I- Generator can check

on these stages.

of bars change. If they alo not hold in
any position of the hold control and
are plainly visible as they drop across
the screen, something is probably wrong
with the vertical hold circuit.
For a quick check of the horizontal
hold circuit, the signal generator may
be externally modulated by a 15,000- or
:30,000 -cycle sine or square wave. This
should throw one or two bars vertically
on the screen. Most generators are not
designed to modulate externally with
much more than 10,000- or 15,000 -cycle
signals. As a result, a very strong sigBARS MOST

INTENSE

.'SOUND

LOUDEST

MINIMUM VOLUME

eN
BARS APPEAR

BARS CUT

BARS DARKEN

BARS MAY APPEAR
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Fig.
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response curve of television sel.

nal source will be required to get any
degree of intensity on the bars. If the
bars can be made to sit on end, the
horizontal sync circuit is probably
working. Notice that you'll have to adjust the hold control to make the bars
stand on end.
In this method of testing, the advantage of a signal generator with a
calibrated output is apparent. First of
all, the sensitivity of the receiver can
be determined by the appearance of the
bars. Some sets will show bars with
fewer microvolts input than others. You
can set up your own standards as to
which set is "hot" and which requires
too much signal generator output to
get the bars. You can check yourself on
alignment by measuring the microvolts
required to see bars on the receiver's
screen. Check receivers before and
after alignment to determine if you've
done more harm than good (a point
that mast mil be taken too lightly).
Troubles in the receiver will show
either as premature falling off of the
bars or as variation in intensity as you
pass through the video frequencies. If,
for any reason, the bars do not appear,
shift the signal generator frequency to
the i.f. range of the receiver and try to
drive bars through the antenna circuit.
If the bars appear, the oscillator is

probably not functioning.
If the bars do not respond properly,
change channels and check the response
again. It should be obvious that proper
response on one channel and improper
response on another is tuner trouble.
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Two New Aids for TV

Antenna Installation
Fig. -a. A small, insulated junction box contains a 1N34
crystal rectifier, two capacitors, and a
resistor. A clip fixed to the box is attached to the output of the receiver's
video. The clip is provided with an insulation piercing point and is most conveniently clipped to the video input lead
to the C-R tube (usually the grid lead).
The ground clip is hooked to the chassis.
The rectified d.c. appearing at the
output of the junction box varies directly as the video output of the set and
therefore, for constant control settings.
as the r.f. input. The female a.c. receptacle is connected to the male plug
set in the top of the meter case. As the
is diagrammed in

Antenna Compass reads video voltage.

TWO manufacturers have recently
introduced devices designed to allow one man alone to install TV
antennas.
The Simpson TV Antenna Compass
is made by Simpson Electric Company.
Essentially a video voltmeter, the entire assembly, shown in the photograph.
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McMurdo Silver's contribution to TV
installation efficiency is known as the
Tennaligner, Model 914. A communicating telephone system, its chief advantages are high audio level and the
lack of need for an extra line.
The antenna transmission line itself
is used for communication. Fig. 1 -b and
the photograph tell the story. The
metal cabinet contains a carbon micro-

phone, battery. closed -circuit jack, isolation chokes, capacitors. and terminals.
Chokes. microphone. and headset are
provided for the other end.
The cabinet is placed close to the
loudspeaker of the TV receiver.
a
simple dipole is used, the microphone
and headset are connected across the
line at the roof. R.f. passes down the
line, through the 500 -Ilpf capacitors in
t he cabinet. and to the set's r.f. input.
Voice currents of the telephone system
find a perfect path through the r.f. isolation chokes L. but are not shorted by
the receiver's input coil because of the
500 -Itnf series capacitors.
It' a folded dipole or other d.c.shorted array is used. one side of the
line is opened upstairs and the arrangement shown in Fig. 1 -b by dashed lines
is used. The :1011 -ppt ceramic capacitor
provides a path for r.f.. but breaks the
line for d.c. so the audio Can be heard.
The downstairs cabinet is not provided with headphones. though there is
it jack into which a pair can be plugged

if

RECEPTACLE

Fig.

antenna is rotated or a tuning stub is
adjusted, maximum meter reading indicates maximum signal input.
Because of the plug arrangement, a
standard a.c. extension can be used to
connect the meter on the roof with the
,junction box attached to the set below.
The installation man need only hold
the meter in his hand and rotate the
array for highest meter reading. Ghosts
will give small peaks. but the most
direct path will show up as the largest

-o -Video

voltmeter checks antenna position.

b- Interphone

uses

antenna lead.

for two -way conversation. Ordinarily.
the installation man on the roof can
listen to the audio tone transmitted by
the station and tuned in on the set during test -pattern periods. and can adjust
the antenna for loudest signal.
Both these devices stay be constructed by any technician. The meter
circuit (Fig. 1-a) is self -explanatory.
For best results. the telephone setup
¡Fig. -bt should use special low -impedance microphones and headsets, as
indicated on the diagram. Telephone 1

type handsets

or switchboard- operator

head -and -chest sets
Case at left contains battery and microphone. Headset and other mike are used on the roof.

will [cork well, if

they are obtainable.
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-72 All -Wave Portable Radio

Enjoy powerful all -wave reception wherever you go -with this
superb new universal portable. The S-72 covers 540 -1600 kc, 15004400 kc, 4.3 -13 mc, and 12 -31 mc. Receives standard broadcast
programs, foreign and domestic short wave broadcasts, aircraft,
police and Amateur stations. Has two built -in antennas -loop for
standard broadcast and 27" whip for short wave. Automatic Noise
Limiter; sensitivity control; AVC; BFO; main and fine tuning controls; tone control; phone jack; provision for attaching external
antenna. Brown leatherette- covered plywood cabinet, 14" wide,
12%" high, 7%" deep. For 105 -125 volts DC, or 60 cycle AC, or
self- contained batteries. Complete with tubes, less batteries. Shpg.
wt., 16 lbs.

97 -505. Hallicrafters
80-584. A -B Battery

NET

S -72 All -Wave Portable.
Pack for above. NET....

$7995
$3.85

Available on Easy Payment Terms

hallicrafters
T- 64 TV Chassis

hallicrafters S-38

Complete with
Picture Tube

the Super-Value

10

AH-Wave Receiver

ONLY

The all -star, all -wave value that amazes even the experts. Covers 4 full wave bands, continuous range from
540 kc to 32 mc. Features: full electrical bandspread;
Noise Limiter; Band Selector; BFO pitch; Voice -Code
switch; Speaker -headphones switch; Standby -receive
switch; latest PM speaker; In handsome furniture -steel
cabinet; 12x7x8 ". Complete with all tubes. For 105 -125
volts, 25 -60 cycles AC, or 105 -125 volts DC. Shipping
weight, 15 lbs.
$3995
97 -565. Model S -38 Receiver. Only. ... ..
ALLIED STOCKS ALL HALLICRAFTERS MODELS
Hallicrafters SX -42 (less speaker)
Hallicrafters SX -62 (less speaker)
Hallicrafters SX -43 (less speaker)
HallicraHers S -51 (complete)
Hallicrafters S-53 (complete)
HallicraHers HT-17 Transmitter
Hallicrafters HT -18 Oscillator

5275.00
269.50
159.50
149.50

69.95
39.50
110.00
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Tops for custom installations at low cost
complete direct view chassis for 10 or 12 -inch tubes. With new Dual-Focus switch
-10" tube gives you choice of big 64 sq. in. telescopic view for
dramatic closeups, or large 56 sq. in. full -range view. Either way,
you get a sharp picture, with fine stability and superb contrast.
Features: 12 channel push- button tuning; RF amplifier; 3 IF
amplifiers; 2 video amplifiers; improved sync circuits; AGC;
static -free FM audio system. Complete with power supply,
speaker, picture tube and 15 tubes, plus 3 rectifiers. For 105-125
volts, 50-60 cycles AC. Shpg. wt., 60 lbs.
Hallicrafters T -64 Television Chassis, complete
ál7950
with 10" picture tube. Only
Hallicrafters T -64 Television Chassis, complete with 12" picture tube. Only
$199.50
Available on Easy Payment Terms

All Prices Net F.O.B. Chicago

FREE

Radio's Leading
Buying Guide

Used by thousands of expert radio
men. Get every buying advantage at
ALLIED: widest selections- money-

saving prices- speedy, expert shipment-personal attention-complete
satisfaction on every order. Send
today for your latest ALLIED Catalog.

ALLIED RADIO CORP., Dept. 2.G -9
533 W. Jackson Blvd, Chicago 7, Illinois
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By RUFUS P. TURNER, K6A1
Typical tubes used for

Gloss -AB2

AMATEUR radiophone design, the
class -AB2 amplifier often finds use
as an amplitude modulator. Almost
always employing tetrode or pentode
tubes, this type of modulator furnishes

relatively high audio power output with
less than 1 watt of grid driving power
required in most cases. The class -AB2
power output, in several instances, is
higher than class -B output at the same
plate voltage.
Tube manufacturers have recommended certain tubes especially for
class-AB2 audio service. These tubes
are listed, together with their class AB2 operating data, in the tables accompanying this article. These tables
will give the modulator designer a picture of the situation and should make
selecting tubes easy. With this information within reach. it will not be neces:Fa y to thumb thr,imh tube manuals in
search of class -A B2 ratings for the
desired output.

TABLE 1
AUDIO POWER
TUBE
TYPES
OUTPUT
13W
2A5, 6F6(6F6-G),
18
22

45

311

HYGO, HY611
1619

47
51

6L6(6hG-G)

72

1624

75
80
97

HY6L6GX

1.20

807, 1625

520

4-125A (4D21

Table
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modulators.

ber the important class -AB2 operating
characteristics of these tubes.
Where two or more class -A132 power -

output levels are obtainable with

a

given tube, we have listed the operating characteristics corresponding to
the higher power output, since this
value will be of chief amateur interest.

Class -AB2 operating hints
The class -AB2 stage must be connected in push -pull. This means that
the tubes listed in Tables 1 and 2 must
be used in pairs. The single exception
is type 815, which itself is a dual tube.
A diagram of a modulator using the 815
push -pull beam power amplifier is reproduced here from the RCA Guide for
Trausaiittiug Tubes.
Each design procedure applicable to
push pull stages in general applies to
the class -AB2 amplifier. Tubes, for
example, should be matched in characteristics as nearly as practicable; non inductive parasitic resistors (50 or 100
ohms each) should be connected in
series with the control grids; and well designed input and output transformers
must be employed.

While cathode- resistor bias may be
employed in a class -AB2 mod ilator,
larger power output will be obtained
with fixed bias. The latter is obtained

from batteries; from a well- filtered.
voltage -regulated a.c. power supply
having low output resistance; or from
an appropriate "above- ground" :kip on
the plate -supply voltage divider.
Input resistance, that resistance between control grid and ground in the
class -AB2 stage, must be kept as low
as possible, usually not more than u
few hundred ohms. An input tuausfornter must be employed. Phase inverters and straight resistance- rapacitance coupling are not practical for
class -AB2 inputs. Special class -ß.B2 input transformers with low- resistance
secondary windings are avails de for
input coupling and cost little mo a than
standard interstage audio transformers.
If there were any considerable resistance in the grid circuit, the modulator
would distort badly and would not develop peak power. The number 2 in
"AB2" indicates that the grids
draw current during a portion of the
input voltage cycle. If grid current.
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lists the various tubes avail-

able for class -AB2 power outputs from
13 to 520 watts. Higher power outputs
have not been listed because of the
legal 1-kilowatt power -input limit on

amateur final amplifiers. The designer
may use this table to determine which,
if any, tubes are available for his desired power output. Table 2 lists numerically according to tube -type num-

uA
25w
815
6

8

This 815 class -AB2 modulator and speech

amplifier

is

+500V

8+

RF AMP,.

capable of delivering about 50 watts.

RADIO -ELECTRONICS for

Amateur
TARLI: 2. CLASS AB2 OPERATING CHARACTERISTICS
(Values are or 2 tubes except in the case of type 815 which is a dual tube.)
Fila-

Tube

Type

ment

Volts

2A5'

2.5

D. C.

(:rid

Volts

-38'

D. C.
Plate
Volte
350

I). C.
Screen

Volts

Max. Sig.
Plate
Current
Una.)

Screen
connected

Max. Sig.

Load
Resistance
P to P

Driving
Touer

(watt,

(Ohms,
6000

92

grid to grid
voltage 123

2E26

6.3

-I.t

500

125

ISO

8000

4- 125.\

5.0

-51

3000

350

210

2 7,700

6E6"
()F6 -G

6.3

38

3511

Screen

((2

0100

61.6
61.6 -G

11.3

-22

connected
to plate
P

0.30

13

54

2.5 peak
Peak a. f.

520
13

grid to grid
voltage 123

5

360

270

205

:t80

0.27 peak

47

íd10

3111

23U

4550

0.60

75

51

31X1

30M)

120

5000

0.4(1

22

30(1

2(10

666(1

0.40

80

92

01111

Peak a. f.

13

HY6IAI(;

(i.3

-151

11Y6V6G1'N

6.3

-22

It 1(39

0.3

-301

1100

42,

6.3

-38.

350

Screen

connected
to plate

-

grid to grid
voltage 123

45

2.5

-68,

275

138

3200

0.656

18

HY00

6.3

-22.3,

4(M)

225

120

11111

3.0

30

H VOI

6.3

-30,

600

300

200

6660

0.40

80

HY69

6.3

251

300

300

1501

4000

0.25

30

807

6.3

-32.

751

300

240

0950

0.201

120

86807

6.3

-30,

600

300

200

61100

0.40

80

815'

6.3

-13.

500

125

150

8000

0.30

54

12.6

-25,

5110

3(M)

2111

5100

0.70

97

1619

2.5

-16.:.

400

3111

1:01

60M)

01.40 peak

:0;

1624

2.5

-25,

600

300

1811

7500

1.2 peak

72

1625

12..6

-32,

7511

3(M)

2401

69511

0.20

HY1209

12.1;

Sig.

Power
Output
(l1'a[tsl

Peak a. f.

to plate
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A. N. L. AND SQUELCH CIRCUIT
A simple automatic noise limiter and
squelch circuit suitable for use in cornmunications and shortwave receivers
was used in a single -channel v.h.f. receiver described in Electrical Communication. The noise limiter was designed
to suppress ignition noise, static, and
so on without distorting the a.f. signal.
The squelch circuit quiets the receiver
when no signal is being received.
When the squelch is off and a signal
is being received, the plate of V1 -a is
more positive than that of Vl -b because its grid is connected to a more
negative point on the detector load resistors. Under this condition, diodes
V2 -a and V2 -b conduct. The audio signal has a continuous path to the a.f.
output terminals through Cl, R2, and
V2 -a. When a peaked noise pulse
reaches the receiver, it has no effect on
the bias of V 1 -a because of the time
constant of R1 -C2; but the grid of
Vl-b goes negative, and its plate voltage rises above that of V1 -a. This action causes the diodes to block and open
the a.f. signal path.
This a.n.l. circuit is fast -acting because the noise pulse makes the plate
of V2 -a negative at the same instant
that the cathode of V2 -b goes positive.
C3 holds its charge while the diodes
are cut off, thus smoothing out the
LAST IF TRANS
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120(4

.01

V2-b

flowing to ground, passed through a
high resistance, a negative voltage drop
would be created between grid and
ground. Since this would vary directly
as the input voltage during any portion
of the wave, the tube would effectively
be biased more and more as the signal
reached its peak. The in -step bias increase would greatly reduce the tube's
amplification and the plate-current
waveform would be a flattened and distorted version of the input. Never use
an ordinary audio "interstage" trans-

former.
Under excitation (full signal conditions), the class -AB2 plate current
swings from a )relatively low no- signal
value up to a comparatively high value.
The plate-voltage supply accordingly
must have good regulation in order to
prevent plate -voltage swings. The power
supply should be capable of delivering
somewhat more current than the maximum-signal plate current listed in
Table 2. A choke -input type of filter is
recommended.
In most class -AB2 stages, audio
power output is appreciably affected
by d.c. screen voltage changes. This is
particularly true when beam-power
tubes are used. The screen voltage accordingly must be regulated. Regulation is simple when gaseous VR -type
voltage -regulator tubes are used. The

JULY.
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screen voltage must be obtained from a
separate d.c. supply or from an appropriate tap on the plate -supply voltage
divider-never through a series drop-

ping resistor.
Class -AB2 audio-frequency driving power requirements are modest. In most
cases, less than 1 watt of driving power
is recommended, as

will

be seen

CLIPPING
LEVEL
S0M

6SL7-1
VI-b r'

82K
.34

from

Table 2. Grid current flows in the class AB2 stage (luring a small part of the
excitation cycle; hence the driver stage
must be capable of supplying a small
amount of power. Push -pull triodes (or
triode -connected pentodes) should be
used in the driver stage.
When beam -power tubes are employed
in the class -AB2 modulator, it will be
advisable to include in the circuit degenerative feedback to reduce the inherent distortion clue to these tubes.
This inverse feedback, in order to be
most effective, should not be confined to
the output stage; instead the feedback
loop must extend from the class -AB2
output to one of the preceding voltage
amplifier stages. Several satisfactory
feedback circuits are to be found in
the various radio handbooks and in
previous issues of this magazine. The
815 is not included in the feedback loop
in the RCA circuit, but there is some
feedback between the plates of the 6N7
driver and the 6SC7 phase inverter.

2

_

C3

4101 74.10mu,

3

3.34

oFFÓ
SQUELCH

SW?'

ON
R3

4704

0+

limiter operation. When the diodes are

conducting, C3 follows the signal envelope. Potentiometer R2 permits the
circuit to be set to block at any modulation level between 60 and 100!).
When no signal is coming in and the
squelch switch is open, a 470,000 -ohm
resistor R3 is added to the plate load
of VI -a. This makes the plate of this
tube less positive than that of V1 -b.
and the diodes are cut off. When a signal of predetermined strength is received, the plate of V1 -a goes more
positive because its grid is biased
higher than V1 -b. The diodes conduct
and permit the signal to pass through
to the a.f. amplifiers. The level of the
squelch is controlled by the receiver's
r.f. gain or sensitivity control.
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screen because the varying voltage
across the resistor is applied to the
1629 grid. The 1629 draws a minute
current and presents virtually no load
to the oscillator.
Plug -in coils are used for d fferent
frequency ranges. The circuit to be
checked may be either directly !oupled
to the coil or remotely coupled by use
of the link. The pickup coil is nade of
three turns of bell wire, held together
with Scotch tape, and connected to the
tuned circuit of the oscillator by a convenient length of 300 -ohm ribb 3n line.
Possibly 150- or 75 -ohm line would be
even better. The link coil on tte oscillator end consists of three turns wound
on the bottom (ground) end of each
plug -in coil and spaced ?á inch from
the main winding.
Coil- winding data:
1.5 -3.4 mc: 63 t. No. 26 ent,mel on
17,Z- inch -diameter form. Tap a: 2 t.
2.9 -6.6 plc: 24 t. No. 26 enamel on
11k- inch -diameter form. Tap ac 1 t.
6.5-14.5 mc: 12 t. No. 26 enamel on

HE grid -dip oscillator has real advantages over the common, gardenvariety wavemeter, and its cost
can be low. Its accuracy may be
high, and it can measure capacitance
and inductance, as well as serving as a
phone monitor when the need arises.
The oscillator circuit is the familiar Hartley, utilizing a 6C4. (A 6J5
could be substituted.) Economy dictated
the use of an electron -ray tube instead
of a milliammeter for the indicator. By
using a 1629 (the 12 -volt equivalent of
the 6E5), we were able to employ the
series -string idea for filament heating.
Because the current requirements are
very low, the filter circuit may consist
of a resistor and a dual- section electrolytic capacitor.
If power is taken from an oscillating
circuit, there is a change in grid current. In this instrument the grid -current flows through the grid -leak resistor that provides bias voltage for the
1629. Any change in oscillator grid
current changes the shadow on the 1629

Schematic of oscillator. Note that jack frame

is

connected to one side of

117V

110 -'olt

RADIO.ELECTRONII

5

AC/DC

line.

for

Amateur
14- inch -diameter term.

'l'ap at

t.

13-31 mc: 41/2 t. No. 22 enamel on

114 -inch-diameter

United Cuts Prices!!!

form. Tap at
t.
About the only part of the circuit
that needs a great deal of care is the
oscillator itself, where short leads are
necessary for good performance at the
higher frequencies. As shown by the
rear -view photo, the parts are so
grouped around the oscillator tube and
the coil socket as to provide a minimum
of lead length.
The power supply, with its VR tube,
is located on one end of the chassis, and
the filter choke (which is not shown in
the photos) is located centrally on the
underside of the chassis. The length of
ribbon line for the pickup coil is soldered to the coil socket, and several
turns of Scotch tape are wound around
the line behind the panel to prevent its
being pulled out. Additional coils may
be wound to cover the 6 -meter and even
the 2 -meter ham bands. In the other
direction, probably two coils would be
necessary to cover the broadcast band.
The coils will have to be individually
calibrated since small variations in the
circuit must be allowed for. The coils
are figured to make the amateur bands
fall on the left side of the dial, where
a relatively small amount of capacitance is in the circuit, to give the best
bandspread.
One item not shown in the photos is
a shield can fabricated from light sheet
aluminum, which houses the oscillator
section and electron -ray tube. A hole
large enough to pass the plug-in coils
is made in the side of this can.
An easy method of calibrating the
oscillator is to pick up the signal it
generates on an all -wave receiver.
Check with the various WWV points
on the dial to allow for discrepancies
in receiver calibration.
The use of the grid -dip meter for
measuring capacitance and inductance
has been covered in magazine articles
and in amateur handbooks.
The instrument is especially valuable
where frequency multipliers are used
in amateur transmitters; when any of
several different harmonics may be
present, it is better to be safe than sorry. That is especially true of the tri -tet
circuit and others of the regenerative
type where the third harmonic may be
as strong as or stronger than the sec1
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Test Instruments
1

Lii,ear Resistance Bridge
In accurate, easily calibrated instrument

By L QUEEN

The

bridge (left)

is

shown with its seleniumrectifier power supply.

THE conventional ohmmeter has
serious weaknesses. For several
rea -ons the accuracy is not all that
could be desired. Each scale includes a range from zero to infinity.
This cramps the calibrations, especially
at the ends. Near mid-scale the readings are more reliable, but even here
the meter alone may be in error by 4%.
Finally, the ohmmeter scale length is
usually less than 3 inches, giving rather
poor readability.
A bridge measures resistance more
accurately and is not affected by aging
batteries or inaccurate meters. When
equipped with a large dial, it is easy
to read. A common circuit is shown in
Fig. 1. A single potentiometer forms
two arms of the bridge. As one resistance is increased, the other is reduced. This produces a nonlinear calibration similar to that of the ordinary
ohmmeter. Again each scale includes
the entire range of values from zero to
infinity, and the readings are badly
cramped, especially at the two ends. It
is very difficult to estimate or interpolate between the markings on such a
scale. To calibrate this circuit a whole
flock of known resistors or a decade box
must be used.
The bridge which appears in Fig. 2
offers several improvements, especially
for home construction. In this linearscale instrument with uniform calibration markings, the potentiometer forms

only one arm of the bridge and the dial
readings are proportional to resistance
in the arm. Any conventional dial may
be used. In addition, error clue to the
potentiometer winding itself does not
affect bridge accuracy as much as it
does in the circuit of Fig. 1.
Calibration of the linear bridge is a
cinch! After the dial and potentiometer
are chosen, the calibration is completed
by merely screwing the knob to its
shaft. If desired, one or two points may
be checked with known resistors.
Design of the linear -scale bridge is
not difficult. The potentiometer is an
important part of the circuit and should
be a precision job, with a large -diameter winding and many turns. The ordinary volume- control type is definitely
not recommended. The potentiometer
used here is made by DeJur-Amsco. It is
a 2,000 -ohm unit, 2g4 inches in diam-

eter, with the winding covering a 295 degree arc. A linear taper must be used.
The dial plate is an ICA job, marked
0 -100, 23.í inches in diameter. It gives
a total scale length of over 7 inches and
covers an arc of 325 degrees. This exceeds the potentiometer arc by 10% so
it is necessary to add a fixed resistor in
this bridge arm. This resistor must be
10% of the total potentiometer resistance, which comes out to 200 ohms. It
is shown in Fig. 2.
The knob is tightened on the potentiometer shaft to point to 100 when the

potentiometer resistance is maximum.
At zero resistance the knob then points
to about 9, giving more than a complete
decade 110 -to-I) range.
The same design applies if other dials
or potentiometers are chosen. First calculate the percentage by which the dial
arc exceeds the potentiometer- winding
arc. The added fixed resistor must equal
this percentage value of the total potentiometer resistance. Then the knob is
tightened to point to 100 when the entire potentiometer resistance is in the
circuit. That's all there is to it.
The bridge (see photographs) is built
in a box 3 x 4 x 5 inches. Its power supply (Fig. 3) measures 4 x 4 x 2 inches
and is available s eparately for other
purposes.
The ratio arm has three positions.
These give dial multiplications of 10,
100, and 1,000, as shown on the diagram. Therefore a very wide range is
available with a single standard. For
example, with the 10,000 -ohm internal
standard resistor, measurements can be
made from 100 to 100,000 ohms.

PWR SUPPLY

Fig.

I

-Two

arms vory in the standard bridge.

To measure resistance within this
range, throw the standards switch to
R. This connects in the internal resistor. The unknown is placed across the
RX terminals. With the range switch
thrown to the 22,000 -ohm resistor, the
bridge can measure from 100 -1,000
ohms. The reading is direct except for
the decimal point. For example, if balance occurs at 57.5 on the dial, the correct reading is 10 times that, or 575

ohms.

With the range switch in its middle
position, the range is from 1,000 to 10,000 ohms. A 57.5 reading would mean
5,750 ohms, for example, on this range.
On the high range (range switch connected to the 220 -ohm resistor) the
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for

The Sensational

Model

70

H F PROB E

Uses the new Sylvania IN34

with

a

Germanium Crystal Diode which combined
Resistance-Capacity network provides a frequency range of

300 CYCLES TO 100 MEGACYCLES
SPECIFICATIONS

THE MODEL 70 AS A SIGNAL TRACER
Locate sources of hum.
ocafe intermittants.

Locate cause of distortion.
Make qualitative measurement of Signal.

THE MODEL 70 CONVERTS YOUR V.O.M. TO A SENSITIVE,
NEGATIVE PEAK -READING HIGH FREQUENCY VOLTMETER
Measure gain and loss in oll circuits including T.V.
Measure Q of coils and condensers.
Check Capacity and Impedance.
Test efficiency of oscillator circuits.
Measure peak Voltages of sweep and triggering circuits of T.V. sets.
Measure bond -width of T,V. and F.M. sets without complicated test

$

equipment.
Align T.V. and F.M. sets.

c omp:cte

including
all instructions

Measure frequency by using the probte with coil and condenser.

THE NEW MODEL 670

SUPER METER

SUPER METER. A Combinai io..
VOLT - OH M . MI LLI.4MMETEIt

The New Model 770

-

VOLT -OHM

MILLIAMMETER

plus CAPACITY REACTANCE.
INDUCTANCE and DECIBEL.
MEASU REM EN TS.
13110

770u.

15o :Intl 13nu,:101111
t
VOLTS: u to 13/3o

D.C.
to

o

1

justment holds for both resistance range.

It

1

is not necessary to readjust when
switching from one resistance range t.
another. This is an important timesaving feature never before included in
V.O.M. in this price rance. Housed
round -cornered, molded case. Beautiful
black etched panel. Depressed letterfilled with permanent white. insures lone
life even with constant use.

CURRENT: 0
3 .lim
RESISTAN,
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PACIT,
ti/
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INDUCTANCE:
Top

0.0110

1.73 to
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DECIBELS:
ran In +3M.
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+Ix. +10

The model 670 comes housed In

crackle-finished stol cab.
comple te

leads

and

structions.
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An Accurate Pocket -Sire

I Sensiti vi ly:
1000 ohms per cull)
Features:
Compact-measures 3,4," x 5 " x 21.1".
Uses latest design 2S¡ accurate 1 Mil.
D'Arsonval type meter. Same zero ad.

VOLTS: u In
A.C. VOLT,

D.C.
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".
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operating
Size

to
a

+311

Specifications:
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NET

TUBE TESTER

Check octal*, lortals, bantam jr.
peanuts. television miniatures.
magic eye. hearing aids. thyratrons. the new type ILF. miniatures. etc.
Features:
A newly designed element selector switch reduces the possibility of obsolescence to an
absolute minimum.
When checking Diode. Triode
and Pentode sections of multipurpose tubes. sections can be
tested individually. A special

isolating circuit allows each
section to be tested as If it
were in a separate envelope.
The Model 247 provides s super-sensitive method al checking for shorts and leakages uo
to 5 Megohms between any
and all of the terminals.
One of the most important
improvements, to believe. is
the fact that the 4- positinn
fast-action snap switches are
all numbered In exact accordance with the standard R.M.A.
numbering system. Thus. It
the element terminating in
pin No. 7 of a tribe Is under
test. button No. 7 is used for
that test.
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RANGES: 0 -74. V. :

A.C.

6

1300

VOLTAGE
l'Ain tolls.
CURRENT

1'2

:1111,,

RANGES:

0 -15:_

Ini

88

NET

SIGNAL GENERATOR
AND
SIGNAL TRACER
Signal Generator Specifications:
Frequency Range: 130 Kill..
cycles to 50 Megacycles. °Th.
R.F. Signal Frequency is kept
completely constant at all output levels. Moolulation is ar
complished by Grid- blocking ar
lion which is equally efectis,
for alignment of amplitude and

frequency modulation as well a
for television receivers. R.F. obtainable separately or modulated by the Audio Frequency.
Signal Tracer Specifications:
l'ses the new Syisania IN34 Ger.
m
crystal Dinde whlrll
b,nniul with
resistance-capacity lita'
yak ana i,ies
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quency

The

Mortel

instructions.
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tomer, are the sole judge as to value of the item or items you have purchased.

GENERAL ELECTRONIC DISTRIBUTING CO.
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DEPOSIT REQUIRED ON ALL C.O.D. ORDERS
MONEY BACK GUARANTEE -We believe units offered for sale by mail order should be sold only on a
"Money- Back -If -Not- Satisfied basis. We carefully check the design, calibration and value of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or refund. You. the cus201
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770 comes complete

with sell -contained batteries.
test leads and all operating
instructions.

Niodel

1

RESISTANCE RANGES: 0300 Ohi:..

Me The Model

THE NLW hr s/a cL 44/

Model 247 comes complete with new
speed -read chart. Comes housed in handsome hand -rubbed oak cabinet sloped for
bench use. A slip -on port
able hinged cover is indi -\P
{J
cated for outside use. Size:
NET
10'1¡" x 81'4" x 5% ". ONLY

D.C.

1311

tebt

51/2"

Liu

13 :In
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Test Instruments
bridge measures from 10,000 to 100,000
ohms. Here a 57.5 reading would actually mean 5 ",500 ohms, a multiplication by 1,000.
Resistors less than 100 ohms are
measured by noting the difference when
they are added in series with another
resistor. For example, a 150 -ohm resistor is measured on the low range as
150 ohms. Suppose now that an unknown is added in series with this resistor and that the reading goes up to
175. Then the unknown resistor is 175150 or 25 ohms.

For resistors higher than 100,000

111111111111111111111

Jobbers: Write for Price Information

ohms, the standards switch is thrown to
X (external). Again the unknown is
INDICATOR

BSJ7

6E5

/AWL

BRIDGE

uEG

NEW

)

IO5t1W

RX

TELEKITS

.01

10B S82.99

LB S59.50

200
55

22K

225
FILS

Sparkling new Telekit 10 -B hos 52 -inch screen.
Brand new compact lay -out has video tube
mounted on chassis. Big illustrated easy -to- follow
instruction book guides you step by step through
easy assembly. No special knowledge of television
is required. All you need is o soldering
Telekit 10 -B, 582.99.
pliers, and screw driver.
Tube kit, including 10BP4 and all other tubes,
cabinet
Telekit
$24.50. Telekit
1011
$55.80.
Guarantee includes free factory service.

Write for catalog listing 10 -B and 7 -B Telekits.
New 7 -B Telekit for 7 -inch tube, $59.50. Tube
kit, including 71P4, $41.58. 7 -B cabinet, $24.50.

Note simple clean layout for easy assembly of
2 sound I. F. stages,
new Telekit 10 -B. Fea
a new pre- built, pre-aligned tuner that includes a
stage of R. F. for distance reception. Easy- to -adjust horizontal lock circuits. Beautiful new model
cabinets for 7 -B and 10 -B ore heavily constructed
of hand rubbed walnut.
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X10
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6.3V

Fig.

2

RANGE SW
DO fA7E

B-

8 +225V

GND

-This bridge

is

simple but effective.

connected across the RX terminals, and
the standard is placed across the other
pair (CX terminals). The answer is
now calculated from
range X standard x dial
RX =
10,000
When the range switch is thrown to
the x100 position, the unknown may
always be read as a percentage of the
standard. As an example, assume balance is reached with the ratio switch on
100, the dial on 89.5, and a standard of
1
megohnl. By either calculation, the
answer is 895,000 ohms, or 89.5% of 1
megohm.
Balance is indicated on a 6E5 electron -ray tube which is preceded by a
GSJ7 amplifier. First the eye is adjusted
to show a narrow angle. As balance is

approached, this angle increases until
it is about 90 degrees. When the adjustment is correct, the sensitivity is very
high. For example, when balance occurs
at 90, the eye shows a distinct unbalance at 90% and unbalances again at
891/2

The latter is preferred. In any case
they should be as accurate as possible
and noninductive. The bridge made here
gives results accurate to about one -half
dial division at any part of the dial,
when compared with a good laboratory
bridge. Near the upper end of the dial
this accuracy is better than 1 %!
For measuring capacitance, the procedure is similar to the above. Throw
the standards switch to C and connect
the unknown across CX. Dial readings
are in ti.tf instead of ohms, and are
direct -reading as before. The range is
from 100 to 100,000 µµf. An external
capacitor standard may be used by
throwing the standards switch to X,
and connecting the standard across the
RX terminals.

2

STANDARDS SW

The resistors used in the bridge may
be the metallized type or wire- wound.

Capacitors do not give as sharp a
balance, but there is ample sensitivity.
It takes about two or three divisions to
show a definite unbalance as against
one -half division or less on resistors.
For greater sensitivity, use a 1,000 cycle oscillator instead of the power frequency or increase the 6 volts to about
20.

Several 6.3 -volt transformers were
tried here, and it was found that some
introduced an error in measuring capacitance. In some cases the dial reading
was always two or three divisions too
high, and when the transformer secondary was reversed, the reading was
the same number of divisions too low.
This error, where it existed, was always
a constant number of divisions any where on the dial and on every range
setting, making it easy to apply a correction factor in order to obtain a
correct result.
SEL RECT

111VAC

Fig.

IF

3

16

-The

It
T

16

ISK

10

IO

o6.3V

power supply con have many uses.

For inductance measurement, a 1,000 cycle oscillator is preferable for the
bridge power supply. Use the same test
terminals RX as for resistance measurement.

TUNER
$19.95

NEW 13 CHANNEL TUNER is a small compact
unit with stage of R.F. Tunes all TV and FM
channels. Made to conform with Telekit or any
other TV set having video I.F. of 25.75 Mc.
Complete with tubes, pre- wired, pre -aligned;
only three connections to make. See your jobber, or write to us for information. Your cost,
$19.95.
Write for catalog of Telekit antennas, boosters,
television kits, tuners, television ports and tubes.

TELE Kit
ELECTRO -TECHNICAL INDUSTRIES
1432 NORTH BROAD STREET

PHILADELPHIA 7. PA.

Under -views of the bridge and power -supply chassis show the compactness of the construction.
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The New Model TV -20

20,000

LTEA

MULTIMETER

°"7

AND

TELEVISION KILOVOLTMETER
The Model TV -20 was designed to provide

all the multi -meter measurement requirements of A.M., F.M. and Television. Unlike other recent models, which are actu-

4 ¿.

ally standard V.O.M.'s converted to test
the new Television Voltages, the Model
TV -20 is a completely new unit. It provides the sensitivity, ranges and accessories which are needed to service F.M.
and Television in addition to A.M. Radio.
The High Voltage Probe, for example,
with a range of 50,000 volts and designed
to withstand 100,000 volts, is an integral
part of the instrument with a special compartment for housing it when not in use.

SPECIFICATIONS
D.C. VOLTAGE RANGES: (At 20,000 ohms per Volt)
0-2.5/10/ 50 /100/ 250/500, 1,000/50,000 Volts
8

A.C. VOLTAGE RANGES: (At 1,000 ohms per Volt)
0-2.5/10/50/100/250/500/1,000 Volts
5 D.C. CURRENT RANGES: 0 -5 50 500 Milliamperes
7

0 -50

Microamperes
0 -5 Amperes
4 RESISTANCE RANGES:

0 -2,000 20,000 ohms
0 -2/20 Megohms
7 D.B. RANGES: (All D.B. ranges based on

ADDED FEATURE
Model TV -20 includes an Ultra High Frequency Voltmeter
Probe. A Silicon V.H.F. Diode together with a resistance capacity
network provides o frequency range up to 1,000 MEGACYCLES.
When plugged into the Model TV -20, the V. H. Probe converts the
unit into a Negative Peak- Reading H.F. Voltmeter which will measure gain and loss in all circuits including F.M. and T.V.; check
capacity and impedance; test efficiency of all oscillator circuits;
measure bond -width of F.M. and T.V -; etc.
The

0Db

Mv. into a 600 ohm line)
10db -I -22 to
36 db +36to+50db
8 to
22 db
+28 to 42 db -1 -42 to +56 db
-I 48 to +62 db
7 OUTPUT VOLTAGE RANGES: 0 to 2.5 /10 50!
100 /250 500 1,000 Volts

-4to

1

-

Model TV -20 operates on self -contained batteries. Comes housed in beautiful hand -rubbed
oak cabinet complete with portable cover, Built -In High Voltage Probe, H. F. Probe, Test Leads
and all operating instructions. Measures 41/2" s 1011" s 1II /2" Shipping Weight 10 lbs.
The

Net price

20% DEPOSIT REQUIRED ON ALL C.O.D. ORDERS

999s

MONEY BACK GUARANTEE -We believe units offered for sale by mail order should be sold only
on a "Money Back-If- Not -Satisfied" basis. We carefully check on the design, calibration and value of all items advertised by us and
unhesitatingly offer all merchandise subject to a return for credit or refund. You, the customer, are the sole
judge as
to value of the item or items you have purchased.

GENERAL ELECTRONIC DISTRIBUTING CO.
JULY

1949

Dept. RC -7. 98 Park Place
New York 7, N. Y.
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By Allajor Ralph W. Hallows
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really new in

amplifying
tubes has now

reached the ad-

Plugs ore miniature broadcasting stations, send signals that
radio
interfere with
reception, distort television. The New Auto Lite "Resistor" Spark
Plug reduces this interference.*

a

AUTOuLITE

SPARK PLUG
Here's How It
Works to End
Interference

vanced experimental stage of development here. Readers
don't need to be reminded of the need
that is so urgently felt in both your
country and mine for tubes that will
operate efficiently as wideband amplifiers at frequencies of 40 mc and above.
Unless and until they come along, we
are not likely to achieve the very -highdefinition television that is the goal of
present -day research. The new planar electrode tubes under development by
the Marconi -Osram Valve Co. strike
out on an entirely new line in design
and construction. So far only triode
types have been produced; but as these
combine an amplification factor of 40
with a mutual conductance of 8 ma per
volt (8,000 µmhos) and exceedingly
small input and output capacitances,
they represent both a big step forward
in design.
The characteristics of the experimental triode E1714 are:
6.3 volts
Heater potential

Heater current
Plate potential
Amplification factor

"Resistor" acts
to dampen the spark
plug radio signal to
an acceptable level'
The

Tote Cr

discharge required to
ignite the fuel.

Total

C

Auto -Lite Ignition Engineers, working
with leading automotive manufacturers,
have developed the new Auto -Lite "Resistor" Spark Plug with this built-in
resistor that reduces spark plug interference.* Remember, the "Resistor" also
helps deliver smoother idling, improved
economy, longer electrode life. Dealers
are being supplied as rapidly as possible. Write for Booklet M -1186
for full information.
THE ELECTRIC

Toronto, Ontario

SO ft.

-imps

8 ma v

10
29
38
09
2 0

ma
)(Id
ffµf
µlff
tuff

1,41AfTAI. PLATE

Tv frequencies
Britain has live channels in the 40-68 mc television band, and the way in
which these are to be used has just been
announced. The London station transmits both vision sidebands symmetrically and it is not proposed to alter this.
since some single-sideband televisers in
use are designed to handle the upper
sidebands and some the lower. However, there would not be room for five
sound and five vision channels in the
band if other stations operated in the
same way. For that reason all new stations will be asymmetric. Both sidebands will be radiated up to 750 kc
without attenuation; but for vision frequencies above 750 kc the upper side band will be heavily attenuated. The
lower sideband will extend to 2.75 mc,
.-SLOTTED

MICA BRIDGE

-

..........

ROUND HOLE

`HEATER

AUTO -LITE COMPANY
Toledo 1, Ohio

*Under 35mv,'m from 540 k.c. to 150 m.c. at

05

250 volts
40

Mutual conductance
Plate current at 150 volts

while still delivering
the full high voltage

The high mutual conductance means
ratio, one of the
most important features of a satisfactory v.h.f. amplifying tube. To obtain
this, together with a small transit time,
the following basic requirements must
be met: (1) the cathode must be of
small area. (2) the cathode -grid spacing must be close, and (3) the current
dct,sity insist be high.
The Marconi -Osram research staff
has broken away entirely from the cylindrical electrode systems employed in
acorn and other v.h.f. tubes. Their
method is to use flat electrodes; hence
the term planar. Fig. 1 shows the construction of the grid. Very fine wires
(0.6 mil in diameter) are closely spaced
across a circular aperture in a flat
metal plate.
Inside the bulb the electrodes are
mounted horizontally on a slotted mica
bridge, as shown in Fig. 2. The spacing
between cathode and grid is only .003
inch. Both anode and cathode are cylindrical in form, only the operating
surfaces of each being close to one another. Stray capacitances are thus
brought down to a minimum. It is
stated that these new triodes operate
very satisfactorily in 45-mc amplifiers
with a bandwidth of 12 -15 mc.
(Planar electrodes have been used in
American disk -seal u.h.f. tubes for
some time.-Editor)
a good signal -to -noise

....E
Features of the

new

DIA .*.IRE

planar- electrode tubes: grid aperture (left) and electrode placement.

RADIO -ELECTRONICS for

Foreign News
making the total vi -ion passband 0.75
f 2.75 = 3.5 mc. The channels are arranged in the following way:
Channel No. Sound (mc) Vision (mc)
I
(London)
41.5
45
2
3
4
5

48.25
53.25
(Birmingham) 58.25
63.25

ARE YOU RECTIFIER -WISE?
WIN A VALUABLE PRIZE

51.75
56.75
61.75
66.75

With your Circuit Designs Using Federal's
Miniature Selenium Rectifiers

Seven -grid tube
wish I had the space to tell you
about all the wonderful things shown
at the Physical Society's exhibition in
London. Here are one or two of them.
First of all the nonode, which is not a
transmission line showing no nodes,
but a tube with nine electrodes. Nine?
Yes! Cathode. anode, and no less than
seven grids! Two of these are control
grids, one is a suppressor, and all the
rest do shielding jobs. The important
point about the tube is that it won't
pass current unless Troth control grids
are simultaneously above a certain
minimum potential. Now perhaps you
begin to see a ray of daylight; the tube
is designed to serve as a combined detector and limiter in FM receivers. One
control grid is connected to the primary and the other to the secondary of
the i.f. transformer; hence, both receive the FM signal and the frequency
modulation is converted into phase
modulation. In the anode circuit, pulses
of current are produced with a duration governed by the phase modulation.
We thus have what amounts to pulse width modulation. Apply that to an in
tegrator circuit, and the result is an
plitude modulation. This may seem
rather a long way round, but it works.
It does detect, and it does limit satisfactorily. And this single tube does
even more, for its output is sufficient
to be applied directly to the grid of the
output tube.

yf,

Here is your opportunity to convert your circuit
ingenuity into o useful and valuable prize. Federal,
the originator of the Miniature Selenium Rectifier, is
interested in your ideas on the use of this revolutionary
circuit element.

,SI'

F;'

1

How salt is sea water?

I.
2.

Radien Corporation.
engineers
gineers
ll judge entries on basis of novel
and useful applications and select winning circuits.
4. Five winners will be selected from the entries received
during each month of the contest. A grand prize will be
awarded to the outstanding entry of the contest.
5. All entries must be received by the contest final closing date -July 31. 1949. Mail your entry to Contest
Box A.
G. Winners will be announced.
and

:s

Federal

.

FIVE

-

Rectifier Power SupplyBattery Charger. This compact unit,
with its 6 -volt, 6- ampere DC output
has many uses in home and shop. It
comes equipped with a handy
under -dash mounting socket for
automobile battery charging.
Selenium

JULY.

1949

These are but a few applications. The uses of these

Miniature Rectifiers are almost unlimited. Get your
idea down an paper and send it in today, It may be
a prize winner!

grand prize, a Federal FTR3246-BS Radio Service Power Supply, is invaluable a a source of
heavy duty, filtered s DC power. Its
6volt, 10- ampere DC output will
handle auto radio testing and many
other test and permanent power
requirements. list price $74.50.
The

MAIL YOUR ENTRY TO: MINIATURE RECTIFIER CONTEST

Federal Telephone and Radio Corporation
900 PASSAIC AVENUE

SELENIUM INTELIN DIV.

EAST NEWARK, NEW JERSEY

GEIGER COUNTERS
HAMS! BE FIRST AGAIN! BUILD YOUR OWN!
Find radium, trace wafer mains, prospect. check
local contamination, assay ores.

YOUR

SENSATIONAL BETA COUNTER:
30 MG CRP WALLS

WITH

Send Beta

counter

.97.59

parts kit and diagram
Send assembled 5.5 pound portable
Send 110VAC quantitative lab. model
Send detailed

information

Check

_

1

180

$40.5,,
590.00

DOLLARS

THIS

BIG

PAGE

FREE

$130.00
COO

AEC Bulletins available

COSMIC COUNTERS
112

Cornell Ave.

Swarthmore, Pa.
TELEVISION, ELECTRONIC PARTS, HIGH -FIDELITY
RADIO, HAM GEAR, PUBLIC ADDRESS EQUIPMENT,
PARTS AND WORKSHOP

that takes place gives the required

answer.
Nor, perhaps, might you think at first
blush that an ultrasonic generator
would be much help if you wanted to
tackle the most difficult of all soldering
jobs- soldering aluminum. The trouble
with this metal is that a clean surface
can't be obtained by ordinary methods.
Scrape it and it oxidizes instantly, before any of the usual fluxes can get at
it. The oxide film prevents solder from
"wetting" the metal. And there you are
-or, rather, there you aren't! That's
where the ultrasonic transducer comes
in. Apply it to the aluminum to be soldered, and the rest is easy, as the
dullard Company demonstrated. The
agitation breaks up the film of oxide,
allowing the solder to wet the surface
of the metal.

typical.

MONTHLY PRIZES AND A GRAND PRIZE

The five monthly winners will each ree, FREE, a Federal FTR1342 -AS

Send complete

You might not think offhand that a
tuned r.f. circuit is a very handy means
of measuring the degree of salinity of
sea water. One of the Admiralty Research Station's exhibits showed, however, that it is just the thing to use
if you know how. What they do is introduce some of the water to be measured into a container in the circuit.
Measurement of the alteration in Q

of circuits have been built around the outstanding characteristics of Federal's complete line of
Miniature Selenium Rectifiers -audio amplifiers, home
rodios, television receivers, 'horn' transmitters, FM
adapters, phonograph amplifiers and many other
electrical and electronic circuits. They all capitalize
on the long life, high current capacity, instantaneous
starting and great efficiency of these rectifiers. This
compact, lightweight television power supply is
A multitude

CONTEST DETAILS
All entries must be ongnnl c, cuit.
All entries become the property of Federal Telephone

FITTINGS

for your

BEAM ANTENNA

Speed the building of a neat, fully adjustable, all aluminum job.
Type HASL aluminum bracket attaches
half inch tubing to 11/4" center

tube, 4 for
$3.75
Ask for circular showing fittings for TV, FM

2, 10 and 20

D. H.
315 Fourth

Write for your copy today. It's free!
World's largest
radio supply
organization

LAFAYETTE- CONCORD

meter beams.

HARRELL COMPANY

Street

Logansport, Indiana

Radio eqt. for sale.
4

I:idrr ni.unvl

TOOLS

Write today for the 1949 Lafayette Concord catalog. A penny postcard Will
do the trick. You'll find pages and
pages of the finest equipment at new,
low prices. Use the catalog to order
everything you need and save both
time and money. You'll like shopping
from this mammoth bargain guide.

P'.

7

Please rush free catalog No. 59

]I.

c,, iloti .11. l'w.ü
t:seto,inx in tn:nnl uru ,nndill9n

LAFAYETTE- CONCORD,
Dept. JG.9
100 Sloth Avenue, New York 13
901 West Jackson Blvd., Chicago

SI10.00
S

.

Name

..........

115.00

.$12.00

DEALERS RADIO
2009 Roanoke St.
W. Hyattsville, Md.

Address...

City

_.

_..zone

State

FREE!

Foreign News
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NOVEL SPEAKER PLACEMENTS

CUT ALIGNMENT TIME IN HALF!
ON ALL FM AND

FF.-it it ET'N

TV TESTING JOBS

-NW IV

720 R-EEP

GEN Elt.t TOR

"PAYS FOR ITSELF IN TIME SAVED"
say Successful Users

control. Standby button. More sweep width. Coverage
on fundamentals 0 -260 MC on
eight bands; 50 KC -20 MC on all
bands. Marker frequency 19 to 40
MC. Entirely electronic -no vibrators or speakers.
Don't buy any equipment until you
SEE FERRET'S full line of FMPush button

TV Test Instruments and COMPARE FERRET quality and prices.
All FERRET Equipment is fully guaranteed
Ask your distributor for demonstration

-or

write for information.

Ferret EQUIPMENT
Americo's Most Advanced

FM -TV Test

Equipment

Kolster -Brandes arrangement diffuses treble.
COASTWISE ELECTRONICS CO.

130 N. Beaudry Ave.

Los

Angeles 12, Calif.

"Forty-Niner" in '49

Be a

THE "FORTY -NINER" GEIGER COUNTER

The two unusual-looking phonographs
pictured are products of European
manufacturers. The Kolster- Brandes
( England ) Model CRP20 shown above
has a speaker built on a shelf, facing
downward. A metal conical flare is so
placed below it that the high frequencies
are reflected from the bottom and rear
of the cabinet into the room. The maker
states that the highs are diffused over
a large portion of the room, rather than
being beamed out directly in front of
the speaker as is the case with ordinary
cabinets.
The lower photo shows the Marajà,
made by Officine Radionda (Italy).
Representing a new (and somewhat

Lightweight uranium detector.
Detects beta and gamma rays.
Equipped with 36 inch search probe.
Contains two 671/2 volt Minimax batteries in the well -known type of relaxation
oscillator supply.
Weight 41/2 lbs. complete; size 4 "x5 "x6 ". Beautifully finished case with handle.
Price $89.50. Complete with four tubes, including Geiger tube, batteries, search
probe and ear -phone.

THE FORTY -NINER CO.
5245 Grand River,

Detroit

8,

Mich.

Get Started in Radio
Check these Prices!

10

"HOW-TO-DO-IT" BOOKS

Get

a

Smell

SELENIUM

I

I

b. A

Application.
lots of
10, each

MA
MA
MA
200 MA
250 MA

lofs of
100, each

.56
.64
.72
.89
1.16

75
100
150

.50
.56
.66
.78
.88
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N. Y.

B Eekman
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for 50c
for $1.00
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No. S-Now To Have Fun
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15.000 words.
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RADIO PUBLICATIONS

21M

West

Bway.

Nevi

York (7)

This Italian set has a very novel appearance.

startling to American eyes) style, the
turntable and amplifier as-e built into

the table -top, while the speaker is
mounted facing down in the center
support structure.
Both models are also offered with
radio receivers.
RADIO -ELECTRONICS for

New

I

evices

3 SPEED DISC PLAYER
Newcomb Audio Products Co.
Hollywood, Calif.
This

plover

. oes

SIGNAL GENERATOR

of
use for re. rod -ction of
:,

records now it
program material -7 -, 10 12-. and 16inch discs, at 33 1/3, 45 Ord 78 r.p.m.
Two pickups are used for
e I-n,il and
standard grooves. The ;r,plifier has
push -pull 6V6 output tub's with feedback, giving 10 watts of c;dio. A 12.
inch PM speaker is mount,d in the cose
lid. Boss -boost and treble tone controls
are provided.
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KIT
Radio Kits, Inc.,
New York, N. Y.

Model SG2 signal generotor covers
150 kc to 32 mc on fundcmentols and is

4/=``I
AI!

I

ANTENNAS

AMPHENOL
for every FM or TV Requirement
An efficient, high -gain antenna is imperative for TV reception. and Amphenol leads
with the finest attainable. Highly trained
and highly skilled Amphenol engineers
have produced the most effective high
and low band antennas and are continually making improvement as new ideas
are developed. Constructed of aluminum
tubing and aluminum alloy castings, Amphenol antennas have high forward gain
combined with high front -to -back and
front -to -side ratios, insuring maximum
pickup and lasting enjoyment to the user.

useful on harmonics up to about 100
mc. A 400 -c ele mod,lat ;on tone may
be switc!-rTh..
Is s nolied with

b!ueor

RESONANCE

INDICATOR
oonents,
t of a sigto the in
._

nal generator

f

..

-

structions.

NEW MICROPHONES

McMurdo Silver C ., Inc.
Hartford, Corn.
..- oininq
Model 915 is a m

o meter and a tew sbut no tubes. When the o

:-

is connecte I
strument and the probe cc connected
to the meter is brought n or a circuit
tuned to the generator tr- ,uencr, the
meter dips. Three probe c 'Is are provided, covering 100 kc to 300 mc. The
rifler as a
unit is used in the some
grid -dip meter.

Electro- Voice, Inc.,
Buchanan. Mich.
Mer:
as cr.st

ore ovoilable

s

.

Frenuencv reextends fro:_, s.50.8,000 cycles.
Output level is -48 db for the crystal
(Model 911) and -53 for the dynamic
(Model 611), The cose is pressure -cost
and finished in satin chromium. The
dynamic is available in high and low
:

sponse

impedances.

I

Model 114.302

Staek.d Amey

Td.N,ion
Antnna Amy

-`,oI.

/

Model 114.001

Dol..

Folded Dipole
Will, 1r
..tl0r

/

RADIATION METER
Nucleonic Corp. of America
Brooklyn, N.

Y

Model
On

-

uranium prospecting

rtic e
his issue).

in

16 -INCH GLASS TUBE
Clifton. N.
I.

Is

'.:be, and
ch

2

inches

s.
:

15 -inch

.

16-

Sylvania Electric Products, Inc.
New York, N. Y.

7 -INCH DISC CHANGER
Webster- Chicago Carp.,
Chicago, Ill.
The Duo-Seven is a reccr
changer
with a new philosophy. Designed for
7-inch discs only, it will ploy both Victor and Columbia products 113 I,'3 and
45 r.p.m.). The size of the ur
's sirllor
to that of RCA's 45 r.p.m. changer;
music to-music change cycle occ.pies
obout 3 seconds depend'na on the
number of dead grooves in tre discs.
Complete players with amp ;tiers and

D.l... FM

AIIDir.tl,on
folded
Dipole

D.tiN

-

FM -AM SIG GENERATOR

High voltage- u.l.,. :e.i
6T.'r -volt
batteries-is variable from '00 to 1.500
to permit use of endwindow or cylindrical G -M tubes. A meter c :vers three
count ranges. 5.000. 50000, red 500 000

Mod.1114-010

gloss

,r than the

:

/

/

j,

q ISS tele.
produced. The
on ion trap.

a

giossond me

I

J.

now being

flat face and
Inch shorter th._ the

his

9

is

/

'

Zetka Television Tubes. Inc.,

oc

/
/

FM

-.ew FM -AM signal generator.
e 216. provides accurate, high -level
signals from 90 kc to 120 mc for aligning receivers. Amplitude modulation is
available on frequencies up to 60 mc.
An output meter is provided. FM
sweeps of 350 kc in each direction at 60
cycles or 75 kc at 400 cycles may be
hod up to 120 mc. A 15.kc sweep is
obtainable up to 61 mc. Accuracy of
calibration !s 0.5 %.

Specifically engineered for finest FM
performance, Amphenol FM antennas
provide interference -free and general
long distance reception which is unmatched in the FM antenna field. For
rural. suburban or close -in installations,
Amphenol FM antennas combine elf i.
cient operation with clean -cut. attractive design
antennas are entirely
constructed of rust -proof aluminum. For
consistent, top- quality service, Am.
phenol FM antennas are chosen again
and again.

....

I
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AMPHEN0L
AMERICAN PHENOLIC CORPORATION
1

830 SOUTH 54TH AVENUE.

CHICAGO

50,

ILLINOIS

Radio-Electronic Circuits
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AMPLIFIER

A 60 -WATT PA
S
ISRAD{4

gUILD

Ka' pea

No Knowledge
Necessary. You
Need No Additional Parts. The
PROGRESSIVE RADIO KIT is the Only Complete Kit. Operates on 110.120 Volts AC /OC

Absolutely

of Radio

tal
Inst ruction b
Instru
Contains everything you n e
Istor and a
..ytubes. conne n.ers.
radio Darts. The 3S.pagr Instruction Cookrw
ana
tossée.
instructors
engmerrs
yen `c expert radio
professional
in
you
are designed
0eß eacelueto yedThe nes.
Itonetner. fifteen eirCuits are constructed. ineludln il
11úe: and 3 transm,tae.s
t
ent abaci.
SPECIAL OFFER -Electrical and Radio Tester Kit.
Plus
IIIte'y
FREE with each Progressive Radio
FREE Membership in the Progressive Radio Club. En.
titles you to free expert advice and consultation service
with licesed radio tecns clans. ORDER YOUR KIT NOW
.

Il

VACUUM TUBE VOLTMETER KIT

523.95

in

Described

$14'S

T.S.F.

Pow'

microphones. It is advisable to build
the amplifier on one chassis and the
power supplies on another to lessen the
chances of hum pickup.

Toots

(Paris), this public address amplifier

has an average power output of 45
watts and delivers up to 60 watts on
peaks. The power amplifier, a pair of
6L6's operating in class AB2 with fixed
bias, is driven by a triode- connected

MATERIAL FOR AMPLIFIERS

I-

I-

10,000,
1-650, 1- 1,200, 2 -4,700,
30,000, 2-470,000 ohms, l/= waft; 2 -100 ohms,
watt; 1-400 ohms, 10 watts; I-55,000, 1- 20,000
ohms, 20 wafts; 1- 50,000, 2-500,000 ohms, audio
toper potentiometers.
Capacitors: I -250 pole, mica; 3-.03, 5-0.5 Itf, 450
volts, paper; 4-20 uf, 50 volts, 2-8, 2-16 stf, 450
volts, electrolytic; 1-8 }tf, 600 volts, paper or
electrolytic.
Transformers: 1-power, 700 volts c.t., 60 ma, 6.3
power, 800
volts at 2 amps, 5 volts at 2 amps;
volts c.t., 250 ma, 6.3 volts at 3 amps, 5 volts at 3
amps; 1-output, 60 watts, 3,800 ohms plate -to- plate,
multitop secondary; 1- driver, ratio of primary to 1/2
secondary 5:1, to match triode 6F6 to class AB2 6L6's.
Chokes: I -13 h, 65 ma; -8 h, 250 ma; -9 h, 50
ma, or standard a.c. -d.c. type.
6- octal, l-4-prong sockets;
Miscall
s.p.s.t. toggle switch; 2- chassis; tie points, terminal
strips, and assorted hardware.

Resisters:
20,000,

6F6. The speech-amplifier section consists of a 6N7 amplifier-mixer and a
6C5 voltage amplifier. Two power supplies are used. One delivers 300 volts at
GO ma to the plates of the 6N7, 6C5,
and 6FG, and develops 25 volts bias for
he 6L6's. The other supply delivers
100 volts at 250 ma to the plates and
<creens of the power- amplifier tubes.
The amplifier will work with a high liutput microphone, but a preamplifier
kill probably be required with some PA

I-

I

-

I-

t

I

1

I-
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BOOSTER AMPLIFIER

$16.00
TV SWEEP GENERATOR KIT

$28.95

SIGNAL GENERATOR KIT

$18.95

SIGNAL TRACER PROBE KIT
M. _ .11
ECONOMY AMPLIrtER KIf...

$5.50

RF

cini

iii1.1:

I

111.3.:

m.

e

lele

..... ....$5.95
with eve tubes.

nook rim Amplillers.

AC -DC SUPERHET KIT........ $14.25
cornoime M11111 tube, and cabinet.
FRE:F:: Kink im Iflllldlne Receiver,
6 TUBE AC -DC 2 -BAND SUPERHET KIT.517.45
o: and
Complete n m ninnine,
iahinet.
FIEF:: Iii..k .,,1ín;11
Radio Building.
7 TUBE AC -DC FM RECEIVER KIT
ill,. and cabinet. $29.95
co11n

5 TUBE

.

FltF,
4 TUBE SUPERHET

M Ser, icing Yoles.
PORTABLE KIT
$12.95
less latter...a.
i

Small radio sets are often used in
Tcorkshopc, garages, stores and other
placer where the noise level is high,
making it impossible for anyone to hear
t he
set unless they are very close to
it. This booster amplifier, described in
T.S.F. Pour Totes (Radio for All),
Paris, France, can be connected across
the output of the receiver to amplify
the signal to about 10 watts and to
feed it into a conveniently located aux-

iliary speaker.
The amplifier consists of a pair of
push -pull, class-AB1 6V6's operated

AUTOMATIC BIKE
RADIO

SPOT SW

AF OUT

6V6 (2)

with fixed bias. This bias is developed
by a 6H6 in a novel circuit described
in the April, 1949, issue of RadioElectronics. A 51 -ohm resistor in the
cathode return of each 6V6 limits the
plate and screen currents if the fixed
bias fails.
The amplifier tubes are fed from a
transformer designed to match a voice
coil to push -pull grids. If a transformer of this type is not readily available, one designed to match a lowimpedance microphone or pickup to
push -pull grids can be used.
12W TRANS

5Y3-GT

360V

6

2W SPKR
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PROGRESSIVE ELECTRONICS CO.

Union Avenue
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Brooklyn 27, New York
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"COLD MINE" of relays, snitches. jacks, selenium
reel.. etr. Hinged Ill po-table metal eae
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18'311'x12'1, crackle finish. PIA'S 173p. Tech.
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MATCHING LOUDSPEAKERS

IONA
EfEVisfo

Two novel methods of eliminating
output transformers on amplifiers driving a number of speakers were described in T.S.F. Pour Tous (Paris).
Fig. 1 shows how line -to-voice -coil
transformers are connected so that the
suns of their primary impedances equals
the recommended plate load for the amplifier tube. The primary impedance of
each transformer should equal the load
impedance of the tube divided by the
number of speakers if the power is to
be distributed equally. For unequal distribution of power, the transformers
may have different impedances. The
power distribution varies directly as the
impedance of the transformer.
IL=2Xn

fn=NUMBER OF
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1- Connections

for four series speakers.

For single -ended amplifiers, connect
C to B -plus and A to the plate of the
tube. Connect B -plus to B and the tubes
to A and C for push-pull amplifiers. Be
sure that the impedances and d.c. resistances are equal on both sides of B.
Fig. 2 shows how high- impedance
output transformers can be connected
in parallel so the resultant impedance
equals the plate -load impedance of the

GENERATOR

ANY CABINET

The most versatile television
chassis yet designed! Three
basic units
power supply
chassis, RF chassis and deflection yoke assembly
may be
placed side by side, one above
the other, etc., to conform to
any cabinet. Simply plug in
the cable connectors. Each
unit is soundly engineered and

-

-

built to famous National

standards of performance.
1. Operates 10" or 12" picture
tube. 2. Tunes all 12 channels.
3. Wired, pre -tuned and tested
a kit. 4. RF stage employs
tuned grid and plate for maximum gain and optimum band
width. 5. Unique 36 mc IF minimizes interference. 6. Fine tuning
control covers range of 2 -3 mc.
for maximum tuning accuracy.
7. Improved intercarrier sound.
8. Magnetic deflection and "fly-

-not

MODEL

$

29-

Model 500K (kit form)

L50°

..

color panel.
Covers range from 150KC to over 30
megacycles on fundamentals -over 100
megacycles on harmonics.
400 cycle internal modulation available.
Write for free catalog B4

JULY,

3

ELECTRONIC
MEASUREMENTS CORP.
423 Broome St.. N. Y. 13. N. Y.
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Fig.

2- Parallel

arrangement matches output.

$18.75

Employs electrostatically shielded transformer for I15V 60 cycle operation.
ALL coils not in use are automatically
shorted out.
Provision for external modulation.

EMC

OF SPNRS)

75

READ THESE OUTSTANDING
QUALITY FEATURES
.

Attractive

2L%Ì In: NUMBER

tube. In this case, the impedance of each
transformer should equal the product
of the plate-load impedance and the
number of speakers. Different transformers can be used provided the resultant impedance approximates the
load impedance for the amplifier tube.

TEST LEAD REPAIR
Sometimes a test lead breaks off the
prod. To fix it, I file a slot in the thick
part of the metal prod, pass the wire
down the insulated handle and through
the slot, then fill the slot with solder.
After the excess solder is filed off and
the surface of the prod smoothed with
steel wool, the unit looks like new.
VICTOR NEWTON,

Jasper, Ohio

back" high voltage supply.
9. 72 -ohm unbalanced and
300 -ohm balanced inputs.
10. Supplied with two six -inch
PM speakers.

$1495°
(

less picture

tube)

question Box
TWO- CHANNEL MIXER
print circuit of a miniature
preamplifier -mixer for two channels. I
Please

et

want to use this unit between two microphones and the input terminal of my
amplifier. Please include a volume control for each channel so I can use the
control on the amplifier for the master
gain control. Only moderate gain being
required, triodes will probably work
nicely.- G.D.D., Los Angeles, Calif.

A. Here is a twin- channel mixer that
will supply additional gain to your amplifier. The controls should not be advanced to the point where the amplifier
is overloaded. The unit can be con"TENN. ALIGNER" is amazingly
easy to use
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One man TV installation
now easy, quick, positive
works on
the audio or video carrier, and makes it possible for one man to quickly and surely match
and orientate even the most complicated antenna systems on all TV channels.
Simply place the cabinet pick -up unit near
the receiver. Connect the antenna lead -in to
the back plate terminals. Run a short piece
of the same transmission line from the cabinet to the antenna terminals of the set.
Switch the receiver to the desired channel,
and tune in the test -tone, video carrier or
music /speech being transmitted. No separate
line is required between the set and roof
positions, as the transmission line itself
serves both as antenna lead -in, and dual
communication link.
Clip the special headset across the transmission line connection at the antenna to
actually hear the re- transmitted signal. This
"upstairs" unit has been designed to allow
full freedom of the hands at all times. Extra
trips between roof and set are now unnecessary. Since the measurement is aural, the
ratio of received signal to noise may be easily
observed, and no misleading effects can exist.
See this amazing "TENN- ALIGNER" at
your favorite jobber today. Model 914 complete for one man operation is only 523.95 net
Special lip mike and extra head set for two way communication $11.00 net.

THE NEW McMURDO SILVER "TENN -ALIGNER"

When more than one man is on the installation the extra set of headphones
plugs into the "downstairs" cabinet for
two-way communications without the necessity of a separate transmission line.

.05

structed in a small shield can and
mounted on the amplifier chassis or at
the end of a flexible cable. The output
lead should be shielded. Plate and heater
voltages can be taken from the amplifier
power supply.
Tube characteristics are not critical;
other twin -triodes may be used.

BROADCAST -STATION
INTERFERENCE
a powerful broadcasting
station and its signals blanket the
shortwave bands of my BC -348. Is there
any way that I can cure this interfer-

/ live near

ence?- G.B.F., Timmonsville,

S. C.

A. The BC -348 is a well -shielded receiver ; therefore the signals are probably coming in on your antenna. A pair
of wavetraps mounted close to the antenna terminals of the set should eliminate the trouble. The diagram shows
series- and parallel -tuned wavetraps.
The coils may be standard antenna or
r.f. coils tuned with 400 -µµf padders.
Ll and L3 are the windings normally
connected to a grid, and L2 is a primary
winding of the coil.

L2

TO

RLVR ANT POST

L3

Look to McMURDO SILVER for the NEWEST in TV Service Equipment
Seni fer Catalq
See these

and other

McMurdo Silver
at
your favorite iobber.
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You may find that you are receiving
harmonic of the broadcast station. In
this case, each trap should be tuned to
the harmonic. Broadcast coils can be
pruned to cover the shortwave bands.
a
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question Box
If the interference is the result of intermodulation -the signal is heard only
on other can iers-the trouble may be
caused by a had tube in the r.f. stage of
the set. Try a new tube before installing traps.

FOR...

CLEAR THE ROOFTOPS

/47404/P-47

AMPLIFIER DATA

I

e

have a diagram of a 15 -watt a.f.
amplifier using push -pall ?AJ's, 6SN7
phase inverter, and two 6.3.17 speech
amplifiers. The 13-plus lead is marked
400 rolls.
1. How much current must my filament transformer deliver?
2. How much current is drawn front
the B- supply?
3. Please ahoy pin connections for
the tubes used in this amplifier.
4. 1Vhat are the specifications for
the output transformer?
Please answer these questions or tell
Pile where to find the answers.-R.3V.,
\'ew York, N. Y.

A. Trying to construct a receiver, amplifier, or any other electronic device is
a waste of time and effort if you don't
have a tube manual. Answers to all
your questions will :le found in almost
any tube manual.
1.
Any filament winding feeding
parallel filaments or heaters should be
rated to carry the sum of the currents
drawn by the tubes. Each 6SJ7 draws
0.3 ampere and the 6SN7 draws 0.6
ampere, making a total of 1.2 amperes.
It is advisable to use a transformer
with a 2- ampere, 6.3 volt winding if
one is available. Each 2A3 draws 2.5
amperes at 2.5 volts; therefore, the
transformer or winding for these tubes
should be rated at 5 amperes or more.
Because these tubes have directly
heated cathodes, the filament winding
should be center-tapped.
2. With 300 volts on their plates,
2A3's will draw as much as 147 ma.
Maximum current for each 6SJ7 is
about 4 ma, and 20 ma for the 6SN7.
The power supply should be capable of
delivering at least 175 ma at 362 volts,
assuming that the fixed bias is developed across a resistor in the negative
leg of the high-voltage power supply.
If the bias is from a separate supply,
then a 300 -volt supply will do.
3. Tube -base diagrams and other
technical information will be found in
tube manuals, many of which retail for
less than 50 cents.
4. The output transformer should be
rated at 15 watts or more, and its windings should match a 3,000 -ohm plate to -plate load to the voice coil of your
speaker. A universal output transformer will permit you to match your
amplifier to almost any combination of
speakers and lines.
A tube manual is to any man who
does more with radio than twiddle dials
what a Bible is to a minister. To be
without one is to tie your hands behind you. Every bit of the information
printed above was obtained by the
simple expedient of opening a tube
manual to the pages labeled with the
numbers of the tubes in question and
copying, without change, the information found there. Try it!
JULY, 1949
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I. folded dipole
straight dipole

2.

3. 72 ohm line

4. 300 ohm line

EXPLODED VIEW
N. lease parts -all pans
assembled units pre

ASSEMBLES
IN RECORD TIME

e
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factory.

-

NO TOOLS REQUIRED!

(- that's

right!

Not even a screwdriver!)
ALL IN ONE -SETS UP AS REQUIRED BY SIMPLE ADJUSTMENT OF JUMPER LINKS
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D
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HF and LF straight
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dipole

Plated steel lock -seam I" dia. tubing.
Models available with 5 and 10 foot
masts. (Furnished with two mounting
clamps.)
All tubular elements of hard tempered
aluminum.
Bakelite insulators which are non- hygroscopic.
No loose parts- all parts on assembled units pre captured at the

factory.
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DIVERSITY A. G. C. SYSTEM

Isetnent

Patent No. 2,459,259

s
section cost 25e a word for
Name. address and Initials must to
the above rate. Cush should utcompmtr
adren i.cments unless placed by an
red it ed advertising agency. No advertisement fu.
less than ten r od. accepted. Ten percent disarmer
six issues. twenty percent for twelve Issues. Objet
or utisleadhtg advcrtbrmenk, not accepted
Advertisements for .tugust. 1949, Issue. must rem +.
as oat later than June 21. 1919.
Radio- Electronics, 25 W. Broadway. New York 7. N. Y.

am insertion.

Included

Charles Percy Beanland, Chelmsford, England
(assigned to Radio Corp. of America)

Diversity radio reception helps eliminate fading
and interference. Several antennas are set up at
different points to feed separate receivers, and the
outputs are combined to form one signal. Some
receivers may pick up little or no voltage, due to
fading, but the signal remains audible because
of pickup by the others.
A single a.g.c. system is preferable in order to
maintain a constant level. Due to filtering required
by each receiver, however, the time constant
would be very large. This results in sluggish a.g.c.
action.

Only
96 Pages
75c
82 I llus.
Whether you're interested in amateur or professional recording. you'll find PRACTICAL DISC
RECORDING by Richard H. Dorf invaluable. It
not only tells you how to make successful records,
but in addition each important recording component is given a full chapter, explaining its purpose. and what features to look for when buying.
Without waste of words, it gets right down to
business on the first page. It tells you what you
need to make good records and how to do it by
using any type equipment -from the simplest to
the most expensive -- depending on your purpose
and pocketbook. You will find all the practical
phases of recording covered as well as the underlying principles.
Here are other fine books which will give you
valuable information:
No. 29 -HANDY KINKS and SHORT CUTS.
A carefully edited compilation of time savers.
Kinks on Antennas Power Supplies- -Test Equipment- Servicing -in the Shop Phonographs and
Amplifiers - -Coils and Transformers. 50c.
No. 30- UNUSUAL PATENTED CIRCUITS.
1944 -46. A gold mine of unusual circuits, many a
result of wartime research. Control Circuits -Detectors and Amplifiers-Power Supplies- Miscellaneous Circuits - Foreign Circuits. 50r.
No. 31 -RADIO QUESTIONS AND ANSWERS.
Answers to most frequently asked questions. Clear
circuit diagrams. Amplifiers- Receivers -Transmitters Meters and Test Equipment-Interphones --Power Supplies Phonograph Amplifiers

----T

P. A. Systems. 50e.
No. 32- ADVANCED SERVICE TECHNIQUE.
Visual Alignment -- Tracking Problems Negative
Feedback Tone Control Circuits Adding Microph -nes to Sets- Matching Loudspeakers -- Remote
Juke Boxes- Servicing Record Changers -Hum
Elimination FM Servicing. 50c.
No. 33- AMPLIFIER BUILDER'S GUIDE. How
to build amplifiers with power outputs ranging
from K to 20 watts. Detailed design information
on: Push -Pull -Phase Inversion Bass and Treble
Boosters- Volume Expanders -Resistance Coupling
-- Internal Feedback. 50e-.
No. 34- RADIO- ELECTRONIC CIRCUITS. An
extensive collection of circuit diagrams, with brief.
to- the -point descriptions of each, including: Intercom Systems Power Supplies -Balancing Circuits -V. T. Voltmeters- Amplifiers -ReceiversPhono Amplifiers-Short Wave Adaptors -Electronic Relays. 50e.
AMATEUR RADIO BUILDER'S
No. 35
GUIDE. How to Build: A 2 Meter Set -Miniature
Pre Communications Receivers Transmitters
selector
Rotary Beam Aerial- Power Supplies
-and other ham gear. 50e.
No. 36-RADIO TEST INSTRUMENTS. Building: Signal Tracers -- Capacity Meters-Portable
and Bench Multi- checker -Signal Generators
Tube Checkers Electronic Voltmeters -and many
others. 50c.
No. 37- ELEMENTARY RADIO SERVICING.
How to get started: Planning the Service Shop
Eggipping the Shop -Systematic Circuit Checks
Signal Tracing Methods- Servicing the Midget
Soldering Servicing Volume Controls -How to
Service Speakers. 50t.
No. 38 -HOW TO BUILD RADIO RECEIVERS.
This book contains a sufficient variety of sets tc
appeal to every radio fan. Includes: Short -Wave,
Broadcast. Portable, A. C. Operated, Miniature
and Standard Receivers. Complete coil -winding
data is furnished. 50e.
No. 40-THE CATHODE -RAY OSCILLOSCOPE. Gives a complete understanding of the
working principles behind oscilloscope operation.
and how to use the instrument effectively. Six
r,mplete chapters include information on the
cathode ray tube, aligning TV. AM and FM sets,
audio measurements, ham transmitter measurements and many other important subjects. 7kk.
See your radio parts jobber today or write direct to
RADCRAFT PUBLICATIONS. INC.
Dept. 79. 25 West Broadway. New York 7, N. Y.
-

-

-A

-A

-

--

LANCASTER. ALLtcINF: & ItOMIy1K1.. 436 IIIIWVF:N
Building. Washington 5. U.C. Registered Patent .Vtomey,
l'rartire before United States Patent Office. Validity and
Infringement Investigations and Opinions. Booklet and
form "Erideure of ConreptIon ' forwarded upon request.

AMATEUR RADIO LICENSES. COMPLETE: THEORY

preparation (irr passing amateur radio examination. home
v111Y and resident euur.es. American
Radio Institute.
101 Rest 63rd SI., New York city. See our ad on ('age 78.

IVE REPAIR .ILI. TYPES OF ELECTRICAL INSTRI'
meta, tube checkers and analyzers. Hazleton Instrument
Co ¡Electric Meter Laboralury i. 140 Liberty Street. New
York. N. Y. Telephone- ItArelay 7 -4239.
.
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24 VOLT
BATTERIES. NEW 11 A ?II'. AT
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port. Oakland. Calif.
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crafter, National. Collins. Ilamm:Wood. Meissner. BM K.
other rereirers. tuner, telesisiun receivers. transmitters.
etc. Wholesale prices. Terms. Shipp!
n trial. Liberal
Ourle
allowance. Write. Henry Radio.. oRoller. Missouri
and 11!10 West Olympie. Los Angeles. California.
m

HERMAN LEWIS GORDON. REGISTERED PATENT

Attorney.
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Building. Washington. D.C.
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TELEVISION. RADIO. TUBES, l'ARTS. SEND FOR
tree bargain list. llalinmrk, 592A Cummunipan. Jersey
('Ils -. New litre ;.

I

T

t

at

r.la.I0e,I

all

and

Opinions.

Warner

12268 & 2588 TUBES. ADAPTER
UNIT USING 2
miniature toles ISATIS & 611A6 for 121t8. and 12AT6 &
12Aä6 for 251t3í. Takes leas space than original tube nothing else to busy -just plug in & It works. Money -bark
guarantee. 12118 or 51t% unit complete: $2.49 arh. In
nit, for $22.50. Send 27d; deposit. balance C.O.D. Write
for free parts catalog. COMMERCIAL RADIO. 38 Branle
O

-120V

With this invention a single a.g.c. ad usts the
total gain of all receivers. The figure shows three
receivers, two of them in block form. A is the
a.g.e. tube and L the load. When the three
switches are in their down position, tube 13 is
connected in the circuit and controls the gain
of all receivers.
The voltage at the grid of tube B is due to the
receiver developing the strongest signal. It causes
a negative bias which reduces plate current and
causes the cathode to become negative. Therefore,
the diodes conduct. The negative potential at P is
fed back through each double -pole switch to each
a.g.c-. load L. With this method. the receivers
which pick up little signal are made less sensitive.
This decreases the possibility of picking up noise
and interference.
If desired, the three switches may be left in the
up position. Tube B is disconnected from the
remainder of the circuit and each pair of leads is
shorted. In this case each receiver is controlled
by its own a.g.c. system.

VIDEO AMPLIFIER
Patent No. 2,458,849
Russell J. Grambsch, Marshfield, Wis.

A video amplifier must faithfully reproduce
abrupt as well as gradual changes in voltage.
Long- time -constant, R-C circuits must be avoided.
In this circuit direct coupling is used between
stages, thus eliminating the usual coupling capacitance. The effect of the cathoe e R -C circuit
is eliminated by an unusual feedback connection
between the grid and plate of the second tube B.

St.. Boston. Mass.

ALUMINUM TURING. ETC. BE.SSIS FOI¡ AMATEURS.
TV. FM. Write for lists. [Villard Radcliff. Fostoria. Ohio.
years experience radio repairing. Simplified system.
No ea lethal Ions. No formulas. Total price $2.00 postpa lJ
or COU. Slmeybaek guarantee. Ross Radio. 14015 Grand
27

river. Detroit 27. Mich.

EI.EIIKNT ONE REVISION ClaMMPI.ETK. ELEMENT
Fire and Six. newly released questions only with answer,
for ¡tad intr'lexraph exams: $Lan. A.
Poplar Are.. Hackensack. New Jersey.

A. McKenzie. 21::

MAGAZINES rBAUI( Ir.%TES1 -FORER: N. DOM E:STI.'.

ans. Rooks. booklet s. subscriptions. pin -ups. etc. Catalog.
ItM t remodel t. Cicerone's. 863 First Ave.. New York
17.

N.

Y.

BARGAIN HUNTING? RADIO SERVICEMEN WHITE.

Sensal Iona! rata log. I lenanarr Radio Supply. 3619 Troo.t.
Kansas City 3. Missouri.

-

RA MONIES. SERVICEMF:N. BEGINNERS
MAKE:
more money. easily. quickly. $250 weekly WHIM,
We
WHIM
Mow 51111 lmw. InfartosOnn free. Merit Products. 216.321.
132nd Avenue. Springfield Gardens 13. New York.

TELEPHONE DIALS. USED. AUTOMATIC ELECTRIC
AK -11 $3.25. N -E Type 1 Rebuilt $2.25. Readjusted $1.25.
All dials postpaid In l'S. Kissel Electric Products. -131 -1'
Sherman. Gallon. Ohio.

FINAN POWER PLANTS. 2500 WATTS. 120 V. 6u
C.P.S. NEW. $210. Kentucky Radio Kit Company. Box 35.
C.T. Inane h. t. i.. ills 12. Ky.
t

WE ARE
LOOKING
FOR TUBE'
WHAT HAVE YOU GOT!
Interested in small or large quantttles of all
types of Transmitting. Industrial, and Receiving Tubes.

to:
Send your
MOHAWK ELECTRONICS CO.
160 GREENWICH ST., NEW YORK 6, N. Y.
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negative pulse appears at A, it is
amplified. It appears at II as a positive pulse.
C becomes charged, with the cathode side positive.
C cannot discharge at once; therefore, the bias
on the second tube remains.
With the circuit shown, the increased bias produces less plate current. Therefore, the plate
voltage rises and causes the grid potential to rise
also. This cancels out the negative bias due to the
charged capacitance C, and conditions the ampli tier for succeeding pubs...
When

1:7

a

PHASE MODULATION
Patent No. 2,459.557

George L. Usselman, Port Jefferson, N. Y.
(assigned to Radio Corp. of America)
In this simplified I'M ,-)..tem. two tubes are
used in a modified Pierce oscillator circuit.
Resonant circuit 'I' is in series with the crystal,
so it affects the frequency. Changes in the L or C
components of this circuit cause slight variations
in frequency, with negligible AM.
The plate circuit of one tube is tapped across
the coil. The other is tapped across the capacitance. The screen grids are differentially modulated so that one plate resistance increases as the
other decreases.
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* EXCLUSIVE E -V DUAL FREQUENCY RESPONSE
Convenient screw control provides:

A partial shorting of the coil by the plate impedance reduces the effective L of the circuit.
On the other hand, a partial shorting of the
capacitance lucreos s the effective C. Since the
tubes are modulated differentially, I, and C are decreased or increased together, and the circuit is
tuned first in one direction and then the other.
Capacitors C bypass r.f. voltage but are small
enough to have negligible effect at speech fre.
queneies.
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*ENCLOSED METAL-SEAL CRYSTAL

Greater Protection against Moisture

* HIGHEST

PURITY PRESSURE CAST CASE

*DURABLE SATIN CHROMIUM FINISH
*TILTABLE HEAD. the -27 THREAD
*BUILT-IN CABLE CONNECTOR

l'ham,
Ail
Parts, Incl. d, lied chassis. I:..,,'
ware. solle,.
uit d iagrau. n ,.
Ship. ter. 12
Le.. rater.. t Ship.
PRICES NET F.O.B. OUR PLANT.

3

I

phasis of high frequencies.

* HIGH OUTPUT LEVEL
*E V MECHANOPHASE CARDIOID
Overcomes background noise, reverberation, feedback. Extends front pick-

*BUILT -IN "ON -OFF SWITCH

l

,,.

.

KIT

t. Smooth, Wide Range Response for High
Fidelity Sound Pick -up.
2. Wide Range with Rising Characteristic
Jor extra crispness of speech or em-

Favorite of thousands for its quality, its
performance, its value!
CARDAX Model 950.List Price.. $39.50

Model 950A. Made to match
Collins 32V -1. Built -in control
switch. MC-3 connector on free end
of cable. List Price
$42.50
Send for Full Facts Today

CARDAX

NO FINER CHOICE THAN

y

I,.ie:a

1.tide instructions.
66

ELECTRO- VOICE, INC., BUCHANAN, MICH.
EXPORT: 13 East 40th St., New York 16, U. S. A.

'i

send for 500 FORMULAS AND
close 25e. that's all. You won't
I
now r later. Sold on

R

COPES.' today. Enasked fora other
ney -back guarantee.

be

NATIONALroadway.
PLANS COMP.
New York 23, N. Y.
JULY,

Cables: Arlab

'S

PAGES. 47.000 WORDS IN TEXT

1

949

!%a'

Pat. Pend. Licensed under Brush Patents.

Try This One
WHERE TO BUY IT

SOUND- POWERED TELEPHONE
The - uunll- lu.tcere,i trlcl,h,nc> u>t,1
the Armed Forces during the war

.

WHOLESALE RADIO

N'

of Baltimore
In Kit Form! High Precision

Vacuum Tube VOLTMETER
"FIC
$

l

Modeel
221 N

I.,
IJI-

different range..

\l'

.

were specially made to be very efficient,
but anyone can rig up a sound -powered
telephone system with two pairs of ordinary, good - quality, high - impedance
headsets. Results are excellent up to
500 feet.
2000n

and

Now

Eliminates hum. 10.100 hrs. average life. Shown below in actual
size.
Write t.slay for complete
-pee i lien t i,.m.

Only

15

$

.

_

WHEELER Sound.Powered
No BatteriesNo Power Supply Needed

Satisfactory operation up to 25 milt.,
with x18 twisted rire: up tu 19 miles
with =19 twisted. High fidelity speech
transmission. Perfect for stores.
shops. homes. and installers of radio and television $
75
antennas. Order model
earl,
SPT-102.
$17.50 per set of two.

Brand New, 2,000 Ohm
HEADPHONES

Type H.S. lc A 2000

Ohms impedance. Canvas web ha ndba lid.

type

Lung, standard
turd.

P.M. REPLACEMENT SPEAKERS
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other tools. When the solvent evaporates, the tubing shrinks. making a
smooth professional -type insulation for
the tool. Smaller tubing can be used
on screwdrivers.
F. CASTREE,

Rockluid. /11.
(At least one manufacturer makes
tubing especially for this purpose, applied in exactly this manner.- Editot'P

the a.f. section to provide sufficient output from LP pickups. Such sets will
provide enough gain if the detector circuit is modified as shown in the dia-
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WRITE DEPT. OR -81 TODAY FOR OI
FREE MONTHLY "FYI" BULLETIN
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Some old receivers using plate detectors do not have sufficient gain in

I
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=1B 2- conductor Wire 8 Drum

lite or Genfiex plastic tubing swells
when wet with G -C service solvent.
When the solvent evaporates, the tubing returns to its original shape and
size. I use this characteristic in insulating the handles of some of my tools.
Immerse a piece of ',!1- or 5í6-inch
tubing in solvent for a few minutes;
then remove it and slip it over the handles of your pliers, wire cutters, or

-- - -

l

$7.50 per 100 (all one type)
t \
t \
\ \
t t
\ \
\ \

.11ielt.

INSULATING TOOL HANDLES
I accidentally discovered that viny-

1

'

'0

Each set of phones should have at
least 2,000 ohms impedance. Simply
connect them together, either with twoconductor cable or by using a single
conductor plus a good ground on each
end. If one set of phones is spoken into,
the sound will be heard in the other
pair.
WILLIAM E. JO11NsI'N.

hirbly efficient adaptor tool for drilling
into content. stone. ur brick for installations.
Complete with two holders. Price is net less
drill and bit.
/4" Bit
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Detroit,

HANDSET

Plate Load

's.

KnEACH

:

G.E. GERMANIUM DIODE IN48
Self Healing
Welded Contact
Molded Plastic Case

1;\

.--

HEADSETS

G

"Utah"

!!/ch these
/CSI Wiles/
i AR--,iiIfif
i%f

.

range, : tl S,141-Iìw Guu
loup volts. Electronic ohmme.
ter langes from .2 ohms to 1000
megohms in 5 steps. Includes
zero center for T.V. discriminator alignment. DC input 1M1/1,111111,
megohms. Double triode balanced bridge circuit assures stable performance. Steel case
with etched panel. 110-130 V. a.c. 50 -00 cycles.
Size 9 ,;," s Ii" x 5 ".
5" SCOPE In Kit Form.
Model 400 -K
$19 9

TELEPHONE
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WHOLESALE
RADIO PARTS CO.,
311 W. Baltimore St.

Inc.

BALTIMORE 1, MD.

L

grans. The components enclosed in
broken lines can be added to the circuit with vet .y little trouble.
J. G. DODD,

MIDAMERICA
STORE

CO.

Inc.

WAREHOUSE

2412 5. Michigan Ave. 2307
IC III
Chica

S :Aer

Ave.
cher

Chicago, Ill.

RADIO -ELECTRONICS

for

Try This One
HANDY SOLDERING TOOL
When rewiring or repairing an electrical circuit, we frequently find that
the holes in soldering lugs and socket
terminals are filled with solder. Normal
procedure for removing the solder is to
apply heat and probe around the hole
with an awl, piece of wire, or practically anything else that happens to be
handy. In too many instances, the in-

ÌRANSVis 1011
INSTRUETS

TELEVISION

EQUIPMENT AND COMPONENTS
Better TV Performance and tower Installation Costs

For

Eliminate the Variables in Television Installation with
the Transvision FIELD STRENGTH METER
Improves Invlrrllnl'
! !
Saves IA the Work! !
Has numerous features and advantages, including -(1) Measures actual
picture signal strength
.. (2) Permits actual picture signal measurements without the use of a complete
television set.

strument selected is not long enough or
is not shaped correctly for the job at
hand. The little tool shown was developed especially for removing excess
solder, but it is also very handy for
removing wires that are wrapped
tightly around a terminal or lug.

.

** * * * * * * * * ** * * * * * * * * * * * * **
*

**
**

This tool was made from a 6-inch
length of 1/4-inch steel rod ground or
filed to a sharp point on each end. The
points begin to taper about 1 inch from
the ends. One end of the rod is bent
until its tip is at a right angle to the
length of the tool.

**

*
*

**
*
**
*

BEN GROSSMAN,

New York, N.

*
*
*
exactly
various *
(S *

Y.

MODIFYING T -171
Surplus T -17 microphones will reproduce speech more clearly if additional small holes are drilled in the cap
covering the diaphragm. Be sure to remove the cover before drilling it to
avoid damaging the diaphragm. Further improvement can be made by carefully removing the cloth protective
cover from the diaphragm and removing the capacitor connected across the
mike on the rear.

(3) Antenna orientation can be done
(4) Measures losses or gain of
antenna and lead -in combinations
.
)
Useful for checking receiver re.radiation (local
oscillator)
(6) 12 CHANNEL SELECTOR
(7) Amplitudes of interfering signals can
be checked .
.
(8) Weighs only 5 lbs. .
(9) Individually

calibrated... (10) Housed
... (I1) Initial

in attractive metal carrying case

cost of this unit is covered after only

installations
Cycles, AC.

...

3

or

4

(121 Operates on 110V, 60

**
*
*

Model FSM -1, complete with tubes Net $79.50

TRANSVISION
TELEVISION and FM
SWEEP SIGNAL GENERATOR
Complete frequency coverage from 0.227 MC
with no band switching . . . Sweep width
from 0.12 MC completely variable.
.
Ac.
curately calibrated built -in marker generator.

Model SG

Nef 579.50

* * * * * * * * * * * * * * * * * ** ** * * ** ** * * * * * * * * * * * * ** * * * ** * * * * **
TRANSVISION ALL -CHANNEL
TELEVISION BOOSTER

L. E. KLINGBERC,

Inglewood, Calif,

CONTINUOUS TUNING

(Talking across the face of the mike
rather than right into it will improve
speech quality, too, and subdue the
sounds of breathing usually heard when
close -talking mike is used. Editor)

*

TRANSVISION IS NOW

t1r

EXCLUSIVE DISTRIBUTOR OF

DU

*

**

MONT TV FM
INPUTUNER

*
*

*

*
*

*
*

$3.00 FOR CARTOON IDEAS
prints radio cartoons
every month. Readers are invited to contribute humorous radio ideas which can
RADIO -ELECTRONICS

in cartoon form. It is not necessary that you draw a .k,.trh, unless N'1111
wish.
be used

ALL THESE TUBES ARE

NEW

-

*

*

UNBRANDED -FULLY GUARANTEED
IRS

354

IT4

6AH6

IU4

6AU6

6BA6
12AU6
35W4

Z9e¢h

I

100 -LARGE PEANUT, "xl "x23/4
100
TYPE, I /4 "x11 /4,33/8"
I

-GT

BROOKS
80

VESEY

JULY,

".

1.45

ST., DEPT.

DIST.

A, NEW

1

YORK

List S32.S0

**

Model IT -1. with tubes

Litt 559.95

,onsvision Prices ore for traded: subject to change without notit,
Prices 5% higher west of the Mississippi.

TRANSVISION, INC.
Please ship the

LOCAL OUTLET

Dept. RE.

NEW ROCHELLE, N.Y.

following Transvision Products THROUGH YOUR NEAREST
It

.85
.95
1.25

RADIO

1949

"...

II/2 "x I1 /_ "x41/2"
2 "x2 "x5

B

°

WHITE BLANK TUBE CARTONS
100 -SMALL PEANUT. "xl "x21/4"
S .75
100 -SMALL G,
100 -LARGE G,

Model

CORP.
7. N.

T.

1
1

am enclosing IOjs DEPOSIT in the amount of
balance C.O.D.
) I want to get into the Television Business.
SEND ME DETAILS OF YOUR DEALER PLAN.

Name
(please print)
Address

City and Zone
State

l

Try This
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PROBE SHOOTS AROUND

TELEVISION PARTS!

CORNERS

!

Our new catalog lists hundreds of new
television items; sets, parts and accessories at unbelievably low prices. Write
today -it's free!

TELEVISION TRANSFORMER
Pri. 115 Volts 60 Cycles Sec. 2500 Volts
2 ma.: 6.3 Volts @ .6A.: 2.5 Volts to 1.75A
PRICE $3.85
Small size -brand new

MODEL NFRD -RADIO NOISE
FILTER

if it doesn't work, send it bock!!
We absolutely guarantee that our Model
NFRD will eliminate all line noises when
properly connected to radios, television
sets, short wave sets, motors, electric
shavers, refrigerators, vibrators, oil burners, transmitters, and all other sources of
interference. This unit will carry up to 12
amperes or 11/4 KW of power and may be
used right at the source of interference or
at the radio.
ac
Small size only 3e'xl1/2'rx71/2 ".
eust
EACH
Very low price only

el
0i

Pre -Aligned TELEVISION KIT
Similar to Famous RCA 630TS and 830TS
Circuits. Complete 12 Cha -nel Tuning.
30 RCA Tubes, including rectifiers and
Video. New, improved daylight viewing.
Built -in power for picture tubes, up to 16
inches. PM speaker with Choke (Better
tone and volume-no hum). Special
mounting bracket for 16" tube available.
Simplified step -by -step instructions. 6 Full

scale lithographed blueprints. All hardware and wire supplied. Exceptional Long

Range reception. All components mounted

to chassis.

S168.50
less PICTURE TUBE

-TV

cabinet to match

-Bracket to mount
-Bracket to mount

12" tube
15" or l6"

$42.50
.75

tube

3.00

DUAL SPEED A.C. -D.C.
PORTABLE RECORD PLAYERS
Manufactured for U.S. Government. Used,
but fully reconditioned. Dual -speed type.
33} and 78 r.p.m. with fully adjustable
speed control. Will operate on 110 v. A.C.
or D.C. Cabinets are solidly constructed
for portable use and are leatherette covered. Complete with dynamic speaker,
built -in pickup, and amplifier. Ready to
play. Price ridiculously low, at only 516.95

INTERCOMMUNICATION SYSTEM

A low priced system for executives, profes-

sionals or home use. Consists of a master
station and one remote. Simple to operate, simple installation. Neat, rugged,
beautifully finished wood cabiner, will fit
anywhere. Complete with tubes-ready to

operate. Ideal for
as

Radio Baby

use

Nurse.

SPECIAL!

Price $10.95
SPECIAL!

Mammoth assortment of radio and electronic parts, not less than TEN POUNDS
of such items as transformers, chokes, con-

wire,
densers, resistors, switches,
hardware, etc. A superbuy for experimenters, servicemen, and amo$125
LLd
teurs for only

After wearing out my temper trying
to touch with standard test probes various parts in a jammed -full receiver

chassis, I removed the phonograph
needles from the probes and substituted
2 -inch lengths of No. 16 enameled wire.
The ends, scraped clean, will contact
any component in the receiver when
the wire is bent to the correct shape.
Where high voltages are present, the
same scheme can be used, but the wire
should be covered with ,paghetti.
G. P. BRUNTON,

Kingston, Ont.
SPEAKER CONE REPAIRS
To repair a tear in a speaker cone,
apply a small amount of household cement to the edges of the tear, bring the

torn edges together carefully, then apply a cigarette paper over the tear on
the back of the cone. When the cement
has dried, the paper may be torn off,
thus leaving a neat repair. Because
this method adds a minimum of extra
material to the cone, the fidelity of the
speaker is not affected appreciably.
K. R. KNOWTON,
Toronto, Ont.

RADIO DEALERS SUPPLY CO.
154

Greenwich St.

New York 6, N. Y.
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SERVICE UNIT
TELEVISION and FM rodio present un- limited

Your
opportunity for service PROFIT . .
profits and service require the best equip.
.

. - .

SER.V.LUX.

*Custom built instruments avuil-

justments on the circuit under test.
(4) The 36 -inch leads are just the
right length for most ordinary servicing needs.
NORMAN H. KENT,
)loose .lato, Sask.

TESTING VOLTAGE DIVIDERS
When checking a power supply which
has a tapped bleeder, it is not necessary to check the voltage on all the
taps. This is possible because the voltage drop at any tap on the bleeder is
determined by the current drawn by
the load through the various taps and
by the bleeder current. This method is
not a sure -fire check for resistors with
adjustable taps since one or more of
the taps not tested may be out of adjustment.
CHARLES ERWIN COHN,

Ill.

coils,

Satisfaction guaranteed on all merchandise.
All prises F.O.B. New York City
WRITE FOR FREE CATALOGUE T7

I

ment

SCOPE TEST LEAD
A 36 -inch length of co -axial antenna
lead -in of the type used on automobile
radios has four advantages as an oscilloscope test lead: (1) The shield prevents the hot lead from picking up
stray a.c, and unwanted signals. (2) It
is a low- capacitance cable, thus reducing losses when testing FM and TV
circuits. (3) Some cables are fitted
with phone tips that fit the jacks in
combination alligator clips, thus providing a temporary connection that
leaves the hands free for making ad-

Chicago,

W

able for oll types of service ...cri
unit can be supplied with blank
panel.

-

D

SERVELUX
MANUFACTURING CO.
39th and Buchanan Ave.
GRAND RAPIDS. MICH.

GIGANTIC MAIL SALE!
RAW()

ELECTRONICS

ELECTRICAL APPARATUS
Sole ends midnight July 31st
Amazing values. Opportunity for home
laboratories, schools,
experimenters,
etc., to get fine new, or new condition
guaranteed equipment at fraction of
original cost. We pay freight or postage. Typical items are listed below.
Safe Pries
3000.watt. 115.volt. GO-c Power Plants $299.50
59.50
ohms.)
II.
110
Wheatstone Bridges (O to
Weston Air Port Photo.Light Control
29.90
Units
Weston Model 689.IF Industrial
meter and case
W.E. Desk Or Wall C.B. Telephones
and ringer (complete)
RCA (5 ". 3" and 2 ") Cathode Ray
..
Tubes
RCA Light. burglar alarm kit. Consists
relay.
cell.
thyratron,
of rectifier, photo
sockets. etc.
Drill press 31" polishing- grinding
shalt and stone
.
..
Burglar Alarm Units-Protect home
and business
High Pressure Steel Bottles 11800 lb.)
.

.

.

Chromalux

800W)

Heating

Elements

124"

-

Selsyn Motors -Cost Gort. $90 -I10 V
-60 -C. Pair
DeLuse, Outstanding Electrical -Radio
..
Home Lab Kit -80 pieces
Carbon Pile Regulator. Dornns of uses

iniature

12.90

4.99
3.55

4.4i
1.29

6.99
5.59
2.19
4.99
6.77
.99

Multi- Station

telephone.
Fine for ollleeresidence inter -comm.
Secret Line. A tour star value. Pair
M

(This method of checking will not
work in all cases. If one section of the
bleeder -the bottom end, for example
is much smaller than the whole, then
it is possible for the small section to
short without altering the other values
more than 5 or 1054. Errors of this
magnitude are usually discounted in
radio servicing. Editor)

W,ite lot bulletin

7.89

Order from ad or send cord for bargain laboratory, experimenter and
amateur catalog. Satisfaction guar anfeed. Our reference-National Bank
of Commerce.

LECO
BOX 908

4

ENGINEERING CO.
RES

LINCOLN, NEBRASKA

RADIO- ELEC1RONICS for

t

Miscellany
WITH THE ASSOCIATIONS

T 1lE

annual meeting of the Empire
State Federation of Electronic Tech-

71

4 ALL -METAL KITS

nicians Associations (ESFETA) was
held in Binghamton, N. Y., on April 24.
Delegates from Rochester, Endicott,
Corning, Ithaca, Binghamton, Poughkeepsie, New York City, and Long IsStreamline your shop and sharpen
land (East Williston) were present.
your service with these attractive IRC
There were also many visitors, chiefly
All -Metal Kits and Cabinets.
from Rochester and Binghamton, though
at least one -Richard Devaney, of the
New All-Metal Resist -O -Kit is the latPhiladelphia Radio Servicemen's AssoNEW RESIST -O -KIT
est addition to IRC's family of popular
ciation-came from another state.
flat, all -metal "A,"
3h"
6%" and watt assortments.
Two draft constitutions were disMETAL kits. Small, flat size makes
cussed, and the Constitutional Commitit ideal for service calls. Choice of 2
tee was instructed to combine their best
assortments -45 half watt, or 30 one
points and present the result to a fuwatt resistors in popular ranges.
ture meeting of the Federation.
New officers elected for 1949 are:
IRC Resist -O- Cabinets are again availMax Leibowitz (Associated Radio-Teleable in heavy -gauge metal Large and
vision Servicemen of New York City),
sturdy, these All -Metal cabinets are
president; Margaret Snyder (Radio
supplied in 3 assortments-83 one
Technicians Guild, Rochester), vice ALL -METAL
watt, 100 half watt, or a combination
president; Wayne Shaw (Radio ServRESIST -O- CABINET
icemen's Association of Binghamton),
assortment of 92 half, one and two
choice of 3 resistor assortments,
secretary; Ben de Young (Central New
drawers, 28 comportments.
wattsulated resistors and new close
York Radio Technicians Guild), treastolerance
PRECISTORS
carefully
urer; and A. J. Blakely (Corning Radio
selected ranges. Four "non- spill"
Television Servicemen's Association),
drawers and 28 compartments.
Sergeant -at -Arms. Mr. Shaw and Mr.
Young were re- elected to posts they had
All -Metal IRC Volume Control Cabheld since the organization of the Fedinet is a long time favorite in modern
eration last year. T. Lawrence Raymo,
1948 president of the Federation, was
service shops. Stock of 18 Interchangerenominated for the office, but declined.
able Fixed Shaft Controls plus switches
A tentative program of educational
VOLUME CONTROL CABINET
and special shafts handles over 95%
meetings was read by Sam Marshall,
all -metal, handles 95% of
of
all
listings
in
the
Industry
Red
Book.
oll listings in Industry Red Book.
program director of the Federation. It
20 compartments and 3 handy drawers.
would provide for a series of 12 meetings in each of three areas (north,I
For all of your daily resistor requirecentral, and south) into which the state
ments (from % watts to heavy duty
would be divided for the purpose of the
power wire wounds) IRC offers the
meetings. The program was accepted
and liaison committees elected to exAll -Metal Basic Kit. Wide variety of
pedite it.
selected values makes this your basic
The Radio-Television Servicemen's
resistor stock. International Resistance
Association of Corning, N. Y., has held
Co., 401 N. Broad St., Phila. 8, Pa.
several informal meetings, A. J. BlakeALL-METAL BASIC KIT
In Canada: International Resistance
ly told the annual meeting of ESFETA.
basic resistor stock, ideal for
Co.,
Ltd.,
Toronto,
Licensee.
new service shops.
It is at present engaged in drawing up
a set of by -laws as a help to formal
organization.
-METAL
Al
A. J. Blakely and Warren Fribley
-IOU
were elected delegates to the ESFETA INTERNATIONAL RESISTANCE CO.
meeting and were instructed to submit
MERCHANDISE.
the organization's name as an applicant
W lt;vt¢ven tkm &Iva Saba - vfor membership in the State Federation.
The Long Island Chapter of the old
Radio Servicemen's Association of America, reorganized after a long period of
inactivity, sent John A. Wheaton as
representative to the annual meeting of
ESFETA. It was agreed to base further activity on the report from that
meeting, and to hold further meetings
on the last Wednesday of every month.
The Endicott (New York) Radio and
SL gnP'
to receiver
Television Association reports that 17
Speedapprpach
erviein9deadjustment
Dynamic
FM pM
bt'
of the 18 radio technicians in the area
Modern,
Problems.
s -s-s fells HOW in
ale Simple,
have joined the organization. President
to Worn
simple,
direct language.
purcbose
alignment
to
is Richard Wheet, and secretary is
equipment
New 9th edition now off the press.
Richard Newcomb. Meetings are being
Hoobxta
- n-obsolescent
100 pages of valuable information.
Test
Employs
held on the second and fourth Wednesdays of every month. Kenneth BrenAvailable from oll leading rodio ports and
nerman and Dick Newcomb are the
equipment distributors or directly from factory
at only 40c per copy.
delegates to ESFETA.
(Continued on following page)
PRECISION APPARATUS COMPANY, Inc.
92-27 Horace Harding Blvd., Elmhurst 4, N. Y.

meet every service need
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Tel

R. S. E. 3 inch

TELEVISION SCOPE

O Z 4' s

Features:

(No Limit)
Fresh

and

RK

RCA.

Standard commercial
grade, not JAN's.

1

DOWN 3db
AT lmc
VOLTAGE GAIN
OF 20 AT 5mc

58c

BUY 12
get

WIDE BAND VERTICAL RESPONSE
FLAT TO 750kc

free

E

EGG CRATE OF 100

A C H

$4900

built by
Armstrong to our rigid specifications. It's
a complete unit that embodies standard horizontal amplifier and sweep circuits with
normal sensitivity.
The R.S.E., AR -3 Scope has been

VIBRATORS

Ross

MALLORY universal standard
4 prong, non -synchronous. Can size

l'-.

BUY 12 get

EGG CRATE
of 100

1

free

$10900

The case is 8" high a 5" wide a 14" long,
attractively finished in "hammered" opal-

7

1

AERIALS

escent blue enamel. Operates on
cycles
standard 110 volts
watts. Tubes, 3BPI -6AC7
In-

RADZART 363U1

¡disconnwed model)
3

63 top cowl, universal
mount, 48" lead. Former

$6.75.

section

A

E

BUY 10 get

1

-60

-40

-6517-6X5-5Y3-884.

$ 241
L

'

list

different because of the extreme vertical
amplifier response. Check the featured
specifications against others. For TV use wide
band response if necessary.
It's

n

PRICE

$4995

specifications upon request. Satisfaction or your money back.

C H

F. O. B.
DETROIT

3l11

By one

1
E

PUSHBACK

of the big

Cc
A

C H

3

mfd 200

5 6" lead
VDC,
per 100

Founder
Modern

BELOW MILL

-

-

1st

-

Short -Wave

per 1000 $6.49

gauge (brown)

1

received without postage will be Demand Th6
shipped express collect. All prices
Seal el Quality
F.O.B. Detroit.

1

L

k

KHVIV SUPPLY
CO., Inc.
&

ENGINEERING

DON'T WAIT -ORDER TODAY

85 SEIDEN AVE.

DETROIT

1,

MICH.

TELEVISION RECEIVER -$1.00
nnDlete In- lrurtinnt for building None n,n Seleri sum
receiver. 10 pries-11117' of pictures. (pictorial dlagiam. clarified .schematic.. 11'x22- complete schematic
diagram k chassis layout. Also booklet or alignment
Instruction.. voltage k lesivtance tables and uuuhle
ter 31.00.
shooting hints.
I

-All

CERTIFIED TELEVISION LABORATORIES
Dept. C. 5i07 -131h Ave.. Brooklyn 19. N. Y.
e.

WANTED
-tir

4

im

ri Sid rued un
ing posts)
17-Slide plate. variable condenser (with
E.1.t'o.
wooden (tame)
Rotary potentiometer lin 'lark molded ease,
t-; I. t'o.
Plastie radio flied condenser .0105 mf Iwllb
9 binding posts)
E. LI'o. double-slide tuner with black molded ends
e made hetween 1905 A 1910
All abuse
Ed ru.

FLASH UNIT
OPERATES ON 110v. AC & 12V BATTERY
Brand new at a fraction of origina cost. Contains
finest component parts available. All necessary
parts and complete instructions included. Afar
conversion, works on 110V AC or I2V battery by a flick of a switch.
Immediate delivery on all mail orders
CINEX. INC.. les W. 44th St., N. Y. 19, N. Y., Dept. 8E7

--

..Id E.l.Co. apparatus:
Iln Wooden lui, will,

:1

bind-

.

rmnnmniralr itb
GERNSBACK
25 Wesf Broadway. New York 7. N. Y.
Please
14.

1927
1929
1930

Craft

levumn News
Wireless Association et Amer's.
larger libraries

some
of

age-

EDGERTON
FLASH TUBES
& REFLECTORS
EASY TO
CONVERT INTO
A 2 -WAY PHOTO

RamoCratt

H

1909
1913
1420
93

invention

S.

Television

22 gauge (6 colors) per 1000 $3.98

ments. Be sure to include sufficient postexcess will be refunded. Orders

EQUIPMENT

Science

doss,

$2.00. 25% deposit
with order required for all C.O.D. ship-

P//OTO FLASH

Rodin News

Available solid or stranded

18

(Nettles

Electrical Experimenter

PRICES!

tinned copper oll
double cotton serve, waxed finish.

20 gauge (6 colors) per 1000 $4.98

ORDER INSTRUCTIONS\

lo

2ìernsóack ;)ubllcallons
HUGO GERNSBACK

WIRE
2,000,000 feet

$12.00

BUY 12 get one free

WITH

itaDio Xbírty-if llle Pears

free

GENERATOR CONDENSERS

COMES COMPLETE

Bay Servicemen's Association, Green
Bay, Wis., last April, reports secretary
H. L. Haskins. The clinic was an all day affair sponsored by two local FM
stations, WJPG and WTAQ. Equipment was furnished by leading manufacturers and local parts distributors;
alignment demonstrations were held.
The Association, in existence for about
three years, holds meetings on the first
Tuesday of each month, with lectures
given by visitors from manufactwers
and service data publishers. Membership numbers 85, almost all of whom
attend the meetings regularly.
A joint smoker was held on April 20
by the Lackawanna Radio Technicians
Association ( Pennsylvania) and a group
of Luzerne technicians. Committeemen
were Austin Renville, Myland Krupa,
Wilbur Treet, and Marino Ruggiere of
Luzerne and Ernest Ludwig, Merrill
Greene, Ferdinand Yax, Howard Greene,
and Leon J. Helk of the Lackawanna
group. A program of entertainment
was presented.

structions included. Complete

$21500 per 100

Minimum order

First activity of the organization was
a meeting at International Business
Machines Co. on April 3 to hear a talk
by C. W. Torsch of General Electric
Co. Mr. Torsch discussed the effectiveness of television r.f. stages.
An FM clinic was held by the Green

1931

1909

still

EXPERIMEN1 ERryon file

n

la

e.ted

JULY 1915 ELECTRICAL
EXPERIMENTER
How to Build a Photophone, by Homer
Vanderbilt
New Arc Radio Sets for Ships
New Arc for Radio Telephony
A Wireless Lecture Set
The Microphonic Radio Amplifone
New U. S. Radio Receiving Set
New Wireless Code Teacher
The Goldschmidt Tone Wheel Detector
Blowing Up a Toy Boat by Wireless
Vacation Wireless Receiving Set
A Rotary Tuning Coil Slider
The Potato Detector
Mercury Turbine Interrupter
Water Sending Condenser
New Pliotron Vacuum Tube
Television juke boxes were introduced
by the Solotone Corp., Los Angeles.
Made by Hallicrafters Co., Chicago, the
device offers six minutes of television
or AM programming or phonograph
music for a nickel. Small coin boxes
distributed about the restaurant or
tavern allow patrons to choose one of
10 records, four AM stations or four
TV stations.

RADIO -ELECTRONICS for

'l'ecluotes
COMBINATION TUBE TESTER

-

-

SET TESTER and CONDENSER TESTER

MODEL 802NA

r

\

I

Tube Tester has speeds
tween all elements. Sec.

. 'qe-short tests be"ose test for tubes
'
thot otherwise test "q
Large scale 4i/,"
meter protected again- cum out by special
meter fuse for both mut ester and tube tester.
Complete unit also proected by separate fuse.
s

and old }errs of

Tests new

t

bollost tubes.

bas

well os

os

RANGES
DC Voltmeter: 0.10 á0- 507-.000 or
0- 10- 50 -SO3 -1000.
DC Milliammeter: 0 -1. 10100 -1000.

DC Ammeter: 0.10 Amperes.
Ohmmeter: 0-500 -5000 ohms 0.0.1 -1.10 Meg. Low

center scale.
Meter: -8 to +55 decbels in four ronges.
Four range output meter: Same as AC volts.
Model 802NA- suppled in handsome hardwood
case, with special comportment for small tools.
DB

test leads (Included).
Size: 123/4"

12"

s

Weight:

51/4".

x

Corcplete with self-cobatteries, ready lo op.
Dealer Net Price..

I

lbs.

l

59.50
Yrk

New

1, N. Y.

0

s
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MAGNAVOX SPEAKER
watts. Rare value`

12"

PM.

l.

MAGNAVOX SPEAKER I' PM. 21
slug. 6 -8 ohm
voice coil. Remark

fidelity. Centime
Cene bargain!

160
o.

e

.7

Versal

FILTER
CHOKE
trame

4.5 Hy. (i 300 ma.Olsen
mounting.RCA model.Com panlon piece to above transformer. Y.
Ste or
TUBES Standard brands up to 80 ^" off. Send for
last. TERMS: 20' deposit with order. balance COD.
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connect to the bottom of L17, rather
than to the top of L17 as shown.
Westinghouse Service Information No.1

.

I
t
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AGE UNTIL

YOU SEE THESE RED HOT
SPECIALS! THEN COMPARE
HIGH

FIDELITY

FM /AM CUSTOM CHASSIS
12" long, 10'4" deep, 7 high
Complete with 12" Speaker 6 Dipole 13 Tubes
includes 2 -6V6 PP for Power Output, driven by
a balanced Phase Inverter circuit consisting of
a pair of 6AT6's. -Phono Input & Selector Switch.
FM Coverage 8.8 MC- 108MC. AM /54OKC -1700
KC. Response: 50 to 10,000 cps (3db down). 105125 Volts A.C. Underwriters
Approved Reg. List $169.00.
ne
Write for full Specs. ONLY
Complete

64.

Here's a Real
Summer Special
3 -WAY PORTABLE

48 -2500

A KIT
loll , fa.'Un.
aninil.,l Too
IQslluln,. rl',.1-

NOT

High -voltage failure in this and other
receivers using 1B3 rectifiers can often
be traced to poorly soldered connections on the filament pins. These connections make contact when cold and
open intermittently when hot. I solve
this problem by filing a notch in the
side of the filament pins of all 1B3's so
the filament leads are exposed. I then
apply a non -corrosive soldering paste
and fill the holes with solder,

$15
leaa

.

eatteriO
uauers.+miii111',1i
.... il,m
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45 RPM & COLUMBIA

CLARENCE B. JONOS,

(7't'eland, Ohio

ATTACHMENT

Now play both
-

.

MAIL TODAY!

-"ramear8°t°

An error in the manufacturer's diagram of these models shows C12 and
R17 in series between the AM antenna
terminal and the top of L17. R17 should

DON'T

new records
with this low priced.
Dual speed attachment. 7 Gram Crystal Pickup complete
these

ZENITH 6.5256

Needle.

110 Volts

A.C.

el 4.95
77

JOHN

W. TURNER,

Newark. N. J.

3

$11.95

KIT -COMPLETE
We were swamped last
month when we ron this
special -Best Buy Any-

where- complete. nothing
else to buy. 2 Watt Amplifier
S" PM Speaker
Complete Instructions.

-

-

Factory wired
and tested.

-a

mask.

Lots of

$13.95

PORTABLE
PHONOGRAPH

ZENITH TV CHASSIS 28F20

Receivers using chassis 28F20,-21,-22
produce a round picture by increasing
the vertical size. This distorts the picture, particularly if the width control
will not fill the whole screen when set
at maximum
common fault in these
chassis. Connect a .05- to .15 -0 capacitor across the width control. This
allows plenty of control over the horizontal size. The width control can be
advanced until the picture is linear,
however, this will cut off its sides. This
alteration improves the aspect ratio
hut does not compensate for the round

C_-

with Permanent

ENNYT

Tribune fleeter Entrance
t70L Nassau Street
New York 7, N. Y.
WOrth 2 -0421
:: Open daily 9 to 6-- Saturday 9 -5

ovr

WESTINGHOUSE H -202 and H -204

Severe distortion in this and similar
models can be caused by a leaky capacitor at the output of the filter. If this
capacitor is leaky, the current through
it passes through the biasing resistors
thus developing excess bias voltage on
the audio tubes.
OSBORNE E. PORTER,
W. Somerville, Mass.

;2.95

AT

, -

...

os.

C

RCA model. 720 VCT
ma.. 6.3 VCT o 4 amps..
3 amps. Shell type, unlmounting. Shpg. wet.: 7 lbs.

Fl

.

8

TRANSFORMER
5V

H. M. HARVEY,
Westfield, N. J.

Vrsyd

15$4.70
`!!

ohm voice coal. Wall handle

Intermittent reception and poor selectivity on FM are caused by poor
ground connections between the FM
front -end subassembly and the tuning
capacitor, and between the tuning capacitor and chassis. Add at least three
flexible bonding straps between the
front of the capacitor and chassis and
three more between the rear of the
capacitor and the FM front -end subassembly. Replace the grounding braids
on the drum rotor with heavier ones.
Clean and increase tension on capacitor rotor wipers; tighten end bearings.
Complete realignment is necessary
because many of these sets left the
factory improperly aligned. If i.f. alignment screws stick, do not force them;
they break easily. Loosen them with
coil -dope thinner applied with a medicine dropper.

-

7:i

FARNSWORTH GK140 -44 CHASSIS

.... PHILCO

RADIO CITY PRODUCTS CO., INC.
152 West 25th St.

.

Ohms per

1000

Volt.
AC Voltmeter:

.

-1

"

$1
Lots of
25 °°

412.95

Deposit- Balance C.O.D.

SALCO

ELECTRONIC
DIST.

Box 96 Station W, Brooklyn 11, N. Y.

'rechnotes

71

EMERSON Model 540A

.

0600

tiw,hest

knowo
'to

g vo\t

OW supy
ane
_

>c.a
3

kVe

b.

'

...

Look at the Features!

-

Eight power top adjustments.
to 20 amperes at 6 volts continuous
duty.
Less thon 3% A.C. ripple o hum.
Damped volt and ammeters (no wig.
gling) Voltmeter 3% accuracy.
Heovy duty top switch.
The RIGHT price.
I

..

RAYMOND H. LEESON,

Auburn, N. F.
PHILCO 49 -1075
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Lot Ion
.Inv
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WHERE RADIOMEN MEET, EAT and SLEEP
the

FAMOUS
FIESTA
LOUNGE
Renntnned for
Fine Food

elements to expand.

PETER

RCA 63075 etc.

When microphonics in the front end
of the 630TS -and other sets with the
same tuner-cannot be cured by replacing the 6JG's, the trouble may be
caused by the 4.7 -µµf capacitors that
cross each other under the oscillator
socket. Try cementing these capacitors
together with a few drops of polystyrene cement.
EDWARD T. HATTRUP,

South Gate, Calif.
.

Hotel for Rest and Relaxation
Glass
Salt Woter Baths
Beautiful Rooms
Open Sun Decks
-dosed Sun Porches
Garage on
'top
Delightful Cuisine
Moderate Rote Sched'_le.
o emises.
The Ideal

OPEN
ALL YEAR

Exclusive Pennsylvania Ave. and Boardwalk

Be FIRST!

with the

16" GLASS TUBE
by

ZETKA

famous for Quality and Dependability
* Long life
15" and 16" tubes
* Flat face
available NOW!
* Ion trap

*

ZETKA TELEVISION TUBES, INC.

Getty Ave., Clifton, N. J.

or phone: PAssaic 2 -9095

BEDROSIAN,

.\'etrbnryport, Mass.

fOT1.:I.(5TRAND
:Illontic City's Hold of Distinction

SETS

When hum gets louder as the volume
control is turned down, look for a shorted power amplifier tube. The short will
not show up on a tester unless the tube
is left in the tester long enough for the

COMPLETE DETAILS

Chicago 6, Ill.

549 W. Randolph St.

131

Los Angeles, Calif.

I.IJ

Pioneer Manufacturers of Battery Eliminators

write:

DON TSUBOI,

Pukrr knmsn.

ELECTRO PRODUCTS LABORATORIES, INC.

Vit

Trouble in the sweep or sync circuits of this and similar models has, in
several instances, been traced to broken
leads on the .5 -uf, 200 -volt capacitor
between the plate of the 5V4 -G damper
tube and the horizontal deflection coils.
Replace this capacitor with one of
equal rating and heavier leads.
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New heavy duty selenium rectifiers.

,

Strong oscillations were traced to the
i.f. amplifier. This set uses miniature
tubes. The sockets have metal center
inserts grounded through a brass strip
to the socket mounting rivet. A short
piece of stranded wire soldered between
the center insert ar.d ground cleared up
the trouble.

HALLICRAFTERS 5 -55, 56

Excessive warmup drift on FM, sufficient to cause the a.f.c. to lose control
of a signal, can be cured easily.
Remove the FM oscillator mica trim mer built in the top of the front section
of the ganged tuning capacitor. Replace
with a ceramic trimmer (5 -30 µµf)
having an N750 negative temperature
coefficient. Locate the new trimmer at
the bottom of the gang capacitor (but
above the chassis deck) adjacent to the
6J6. Re -check oscillator alignment on
FM.
H. M. HARVEY,

Westfield, N. J.

..

OLD PORTABLE

SETS

number of the older battery portable receivers use A- batteries with
binding posts. The filament leads were
seldom polarized. If the batteries are
inserted incorrectly, distortion will be
noted at high volume levels. This
happens because the A- batteries are
also used for bias, and the positive
bias causes distortion. Correct this
trouble by reversing the battery connections.
A

JOSEPH FORTH,

IVashington, D. C.

RADIO -ELECTRONICS

for

People
James J. Sutherland has been appointed
general manager of the Electronics

For The Best in Tape Recorders
Look For The TWIN TRAX Label

Division of Sylvania Electric Products,
Inc. Sutherland joined the Sylvania
staff at Salem, Mass.. in April 1941, as
accounting supervisor; from 1944 until
his appointment as comptroller of the
Electronics Division at Boston in 1947,
he served as assistant manager of internal auditing for the Sylvania corporation.

TWIN -TRAX

Maynetape Recorder

AMPLIFIER CORP of AMERICA

N..

Richard B. Legg has been appointed
comptroller of the Electronics Division
of Sylvania Electric Products, Inc., it
was announced by J. J. Sutherland,
general manager of that division. He
joined the staff of the director of manufacturing of Sylvania Electric in 1946
and in the following year became manager of production planning and purchasing at the Electronics Plant in

ing at Radio Frequency Laboratories,
Inc., Boonton, N. J. With RFL as special projects engineer since 1945, Gilbert was previously employed by General Electric Company as a member of
a development group on the Manhattan
Project. His accomplishments at RFL
include the development of a new electronic metal detector for industrial
processing lines. Gilbert graduated
from the University of Colorado in 1942 with a B.S. degree
in electrical engineerirg. He is 28 years old.
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FLEXIBLE SHAFT

PLATE TRANSFORMERS
P410-BOIIVCT/4111I.A, 760\'CT/300MA
110\'/45011A, 54.96; 70V/IA
111911-2x366VCT / I5011A
1'41:1-51o\'CT/I SIIMA. 850VCT/15MA
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TWINTRAX

AMPLIFIER CORP. OF AMERICA

,1

49C
for 51.29

.

TWIN -TRAX STANDARD
This label identifies the original and only TWIN-TRAX Recorder,
manufactured exclusively by Amplifier Corp. of America. It is your
assurance that the recorder bearing this label has the professional
specifications that have made TWINTRAX the "choice of engineers
everywhere.
TWIN -TRAX was the first commercially available two- channel tape
recorder. Imitators have announced two -channel recorders with similar
names and similar external appearances. But it's the performance that
counts, not the appearance. And the performance of TWIN -TRAX recorders cannot be duplicated. Our leadership in the tape recording
field has been undisputed since we designed the first magnetic recording amplifier in 1936.
Remember, imitative Twin -Track or Two-Track does not mean TWIN
TRAX, because TWIN -TRAX is the registered trade mark of the
best in tape recorders, made exclusively by Amplifier Corp. of America.
Send today for literature on the exclusive TWIN -TRAX line, and discover why TWIN -TRAX is the recorder engineers ore buying.
'Registered Trade Mark.

Everett Gilbert has been promoted to the
position of vice -president for engineer-

* **
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TWIN -TRAX
4-HOUR PLAY
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SUMMER SPECIALS

ANTENNA ROTATOR Ideal ici i -ilde o:lot nn
toting all type, of aowma, at the l top. weighs npl.
Iba. Size: VS'. L. less shaft. Gear box and Mtg.:
314'. Motor size:
L. x 2%. D. Shaft size: -.s x

.

l':

Operates from 24 V. ITC. 2 amps. or
V.A.C. 4.5 RPM; governor can be djusted for$8e95
lower RI'S1. Torque: 70 lbs. per inch. Price ...
TRANSFORMER for above Item
92.95
MP -22 MAST BASE Mounting with spring action and
mounting bracket Insulated at top to receive mo(lilied
MS-5:t Mast $retlon listed below. Mast Base oni ..82.95
MAST SECTIONS: For above 511' -22, tubular steel.
estiver coated. painted -In 3 foot sections. Bottom section MS-53 ran be used to make any length. XIS- 52 -5I50.49 fur taper. Screw -in type. Any section-Price
threaded.

SELSYN TRANSMITTER & INDICATOR SYSTEM

I.81 Indir .nut. Aule. ->n 'Ilse.
Volt 60 vrle Tatsfnnner.
Ing

shaver in

TRANSFORMERS-110 VOLT 60 CYCLE
PRIMARIES:
Volt 2 amp.
.. ..82.25
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Sec. 14 -14 or 28
Sec. 12 Volt 1
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Sec.
:5.
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fi.I V.

VTI' -21111 SIA 6.3 V.
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...

Volt 7% or 15 amp..

...

amp.... ... .. ..

Volt 1 amp....
'N Volt 5 amp
36 V.A.C. 2.5 amp
VCT- 80 MA 8.3 V.
24

5 amp., 5
4 amp.. 5

lì
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m p. .

. .
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1.50
1.95
1.50
2.95

2.45
2.95
4.75

V. 3 amp
V. 3 amp

.-

:f

amp

COMMAND TRANS. AND RECEIVER TRANS.

FORMERS-110 Y.A.C. 60 CYCLE INPUT
Output: 600'0 -600 V.A.C. at 250 MA. 12 S.A.C. at 3
mos.; 13 V.A.C. at 3 amps. & 5 V.A.C. at 3 amps.
c

GElltnH

$6.90

Output: 250.112511 V.A.C. at 60 SIA. 21 V.A.C at fi
amps : 6.:1 V.A.C. at .6 amps. -REIZ -190
$3.00

MOTORS
Volt AC -DC Heavy Duty reversible Motor with

6 or 12
16' x 7/16' shaft. Prime: New
$2.95
6 Volt AC -DC Motor
for auto Runs. models. etc.
Shaft 3L.'
Ye'. Used-Tested
$1.50
Model Motor -122 Volt AI' -DC 1:' double end shaft Motor.
Size: 2 %' L. x 21/A' VV. a 1 %. II. Chice
$1.50

-Ideal

Volt

110

60 Cycle. (tell Dearing
2S 11.1'. Shaft: :i
x

/I6'
RI'M. I
i.. s
4' II. Cuusrned Ivpe. Price

Motel. approx 3500
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Ise fans or blowers.

62.95
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12 L'UC input: 220 Volt 100 SIA onU'ut

VD(' and

.50 each

TELESCOPING STEEL ANTENNA -3 Sections 94'
Inns. Trle.ruped I0'. Size: ',
to IA". Price
$1.50

$7 .95
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Armed Services and for several years
worked with the teleVision engineering
staff. He was then
assigned to the com-
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INPUT:

950 V. fin SIA
55'1 Ulon'er

12 V. DC

2211

12

440 V.

28

11C

12/24 Y. DC

1:1/26 V. DC

12/24 V. DC
28
14

l'RII

500 V. 50 SIA

V. DC

230 V. 100 SIA
440 V. 200 SIA
and 220 V. 100

ceivers

-

SIA

V. DC

400 ('Sete

I

.

3.95
7.95
7.95
9.50
2.95
2.95

D 0515

F /Comm. Re-

l

53.95

11150

D 402

STA

1011

V. DC

12/21 V. DC
28

V.

D

2110 MA
I) 401
FISCH 522
PE tN
F'No. DI \EARIC Il I. S sit
F/BC -645
l'E 101

V. DC

V.

31.85

DYNAMOTORS:
OUTPUT:
S I'iIl'N No.:

9 V. DC

DSI

:12

1.95

11M

211

3.95

D 104

9.95

Inverter SIG -11010

nil

lnonds

142"
VIM SELSYN MOTORS -Can be used as position indicator for antennas; 110 Volt 611 cycle. with instructions.
Normally operates from 57.5 Volts 41111 cycle.
Trice per Pair
83.00
SELSYN C-78248-115 Toll AC On cycle. Size V
5%". l'an he used ta turn small antennas at for position
indicator systems. Frire Imer Pair
$5.95
FT237 MOUNTING -For 1t(' -604 and 603's and for
1n

3''

TIC -664 and 683's.

Ness

89.95

.

MISCELLANEOUS:

Coaxial Cable -125 OHS1 Cotton covered -SO Ft
51.00
Coaxial ('able -72 01151 Rubber covered
.50
Ft.
Cable 4 Conductor. Rubber covered. shielded-

-8

-

AI Ft.

2.00
due' 2 Cond.. Rubber covered .014
stranded 20 Ft
I .nn
.. .. ....
Wire-2 Cund.. Rubber covered Tires Ifi- pet Ft .06
1.95
FL R Filter 1200 CPS
Its' -121111 C lice. 200.4011 RI'. DET. 0 tube sel
6.95
4.50
TI- -17 m 25 for BC- 22:1 -- Price. Ness
...
1.75
Cable for 111'-22:1 w 1.1, :91 each end
Palle for 11I'37S w l'I. -fil each und
1.75
Cable for TT'S ElI /63D'7. 6 -FI11. ur 63FIa
2.25
rois far
I.nn
PI 119 si PI. ILS
21 1.s,.
251/4 Deposit o2 C.O.D.',
Minimum Order $2.00
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r

Ilf

12!4"
12

OF

NEW MILLER BAND -PASS TRF

with BIG

tr

DETECTOR

IF

SCREEN

PICTURE TUBE

TEEEVISION

CHANNELS

PI(TURENOLD CONTROL

EASY TERMS
Other Models Include:
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.4

O:O

,.

SYMPHONY

l
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DUAL -SPEED

NO TUBES!
NO POWER SUPPLY!NO

RECORD

PLAYER

HUM!

A SIMPLE 2 TUNED CIRCUIT NEGATIVE
MUTUAL COUPLED BAND PASS TUNER

EASY TO ASSEMBLE & WIRE!
In spite of its simplicity. low cosh c 585

to

is

not a toy:

-it

carefully designed High Fidelity Broadcast bond tuner
Use it with your amplifier and speaker system for truly high
quality reception.
The audio output of the tuner is proportional to the input
signal and will vary from .05V to .5V for stations within o
20.25 mile radius when used with o good antenna of from
75 to 100 feet in length. A good antenna is absolutely essen
lial to the proper operation of the A 585 tuner.
The net price of the Miller 0585 TRF tuner kit, including
chassis, dial, and tuning condenser. is only S11.40. Th addi.
tional pons required make it possible to build the complete
tuner at o net amt of less than 315.00.
Order yours now -mk for the new MILLER
Cal. No. 585 Crystal DeleOer Tuner-Net $11.40
is

FACTORY
AUTHORIZED
SERVICE in

ofj
yy.

all

TELEVISION AREAS
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Emerson Television
Service Corporation,
working in its development and organization.
Harry Estersohn has been appointed
sales manager of the Jerrold Electronics Corp., Philadelphia, Pa. Mr.
Estersohn was formerly sound sales
engineer with the Lafayette- Concord
Radio Corp. of New York City. After
serving 4 years with the U.S. Navy as
aviation radioman on antisubmarine
duty, Mr. Estersohn came to Lafayette Concord as copy chief in charge of the
catalog department. He also has been
associated with Newark Electric and
Terminal Radio Corp. both of New
York City. Mr. Estersohn is a graduate
of the University of Miami.
Edward W. Butler has been appointed
director of the Radio Division, Federal

Telephone and Radio
Corporation, Clifton,
N. J., the company

announced last
month.
Mr. Butler was
formerly the general
manager of the Electronics Div.,Sylvanin
Electric Prod., Inc.

Raymond S. Perry, formerly president
of the Eicor Corporation, Chicago, and
previously in charge of sales and engineering of several of the country's
large industrial organizations, has been
appointed general sales manager, Federal Telephone and Radio Corporation,
Clifton, N. J., it was announced by
Ellery W Stone, president. Mr. Perry,
a graduate of the

Massachusetts Insti-

GRAND AM-

RADIO- TELEVISION PHONOGRAPH with

FM

'

pany's subsidiary,

.

FAIR RADIO SALES

75

Floyd Makstein has been appointed television field engineer of Emerson Radio
and Phonograph Corporation, New
York. Mr. Makstein joined Emerson in
January, 1945, upon release from the

S.

MAIN ST.

LOS ANGELES, CALIF.

tute of Technology
will direct all commercial activities of
Federal, American
manufacturing associate of the International Telephone
and Telegraph Corporation.
Frank W. Guthrie has been appointed
sales manager of the Rauland Corp.
of Chicago, manufacturers of Visitron
aluminized television picture tubes, according to an announcement made by
E. N. Rauland, president. Mr. Guthrie
joined the Rauland Corp. in 1944, at
which time he served as special assistant to Mr. Rauland in the co- ordination
of government contract activities. He
was later assigned the position of director of purchases, which he held until
his recent appointment. He was formerly with Chevrolet.

RADIO- ELECTRONICS for

L

Communications
OUTFIPSES Fl PS
Dear Editor:
I experimented with Mohammed U.
Fips' magnetic enlarger (April issue,
page 34) and found why it did not
work. He could not project the electron
stream to the enlarging screen because
a vacuum was required in the interven-

ing space.
I enclosed the space in a sheet -metal
casing and applied a heavy coat of
liquid rubber to all the seams to stop
air leakage. I made a hole 2144 inches
in diameter to which I fitted my
vacuum- cleaner hose.
When all was ready, I turned on the
TV set and enlarger rectifier and then
kicked the switch of the vacuum
cleaner. As the air was drawn out of
the casing, a picture appeared on the
enlarging screen-first faint, then brilliant and beautifully defined.
Filled with triumph, I held a demonstration the next evening for several of
my friends. Again I turned on the set,
then pushed the vacuum-cleaner switch;
the picture, faint at first, grew to full
brilliancy. I blinked at what I saw
thought my eyes were playing tricks on
me -then stared in horror, along with
all my friends.
Right there on that 30 x 40 -inch
screen was a bevy of girls doing a classical dance. At times t hey seemed quite
normal. But every few seconds their
clothes became almost transparent. And
sometimes there
well, there just
weren't any clothes.
I didn't know what to do. I looked at
my guests, then muttered, "Something
must be wrong -no station is sending
out a program that way." I switched to
other channels, and each time the performer's clothes faded away.
"Well," I said, "I'll he doggoned if
I
can explain it . .
unless. . . . I
think I've got it!
"In television "
reasoned aloud as
I
went along-"there is a condition
that permits you to see through an object. You must have noticed it on your
sets -you can sometimes see a rope
right through a wrestler or a venetian
blind through a person standing in
front of it. It's an ant -of-phase condition callers X -ray effect. I must have
something out of phase."
Quickly I made a test. / reversed the
¢acnxnt cleaner's a.c. line ping. In came
the program again, normal in every
way-everyone fully dressed. To prove
I had found the answer, I reversed the
line plug again and
"Hold it, everybody. This is a pinch!"
I snapped my head up and standing
over me was a big, burly policeman;
guarding the door was another.
"So!" said the large -size boy in blue,
taking a good look at the screen. "The
report was true! We have a place for
people who show indecent pictures."
Well, it looks like a nice day outside;
the sun is streaming in through the
bars. My only regret is that Mohammed
Ulysses Fips, that half-baked pseudo scientist, isn't in here with me.
Do you think I'll get out soon?

-

-
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SPECIAL RADIO TUBE SALE!
AM, FM, TV Tubes 342`
153

6J6
6AG5
6AK5
6AL5
6AQ5
6AV6
65D6
6BG6G
6BH6
68J6

6S861

65N7GT
6557
678
6Z7G
12AU7
12AT7
12AX7
12BA7
1258
1918
2C34
2E24

-

VINCENT GALE,

JULY,

Springfield Gardens, N.Y.
1949

7E6

3A4

394

12A
12A8GT

5U4G

12AT6

5V4

128A6

5Y3GT
6A3
6A8GT
6AT6
6BA6
68E6
6C4
6C5GT
6F6GT

128E6
12F5

659761

OIA

6U7GT
6V6GT

11.4

6X4

1R5

6X5GT
786

1SS

ALL
IO.\.
50L6.
sl

39 44
40

1T56T
1V

6.17

46
47

1C5GT
2A5
2A7

6K7G
6D6
6505
6SG7
6U7
6T7G
6W7G

50

12H6
121(76T
12SA7GT

70L7GT
71A

5X4
688
6C6

81

12567

1259761

112A
117Z3
35W4
5085
1A4
1A6

125H7GT
12SJ7GT

1251761

6E18

12.15

125E7
12SG7
2050
2051

106
1C7G

1A5GT

ILNS

12Z3

25L6GT
25Z6GT

1D5G
1D7

10561

43

32L7GT

1D8GT

1LB4
1LCS

35

1F4

3585
35C5
35W4
24A
38

1F5G

591 ea.

6SG7
117Z6

1LH1

1G6GT
1H4G
1H6GT
1.166

12S07.

57
58
77
78
89
VR150

1297

185

12SA7. 12817.

30
35 51
36
56

12A7

125127

Summer Specials!
0Z4
1A7GT
1G4GT
1H5GT

$9x69
(
U

..,n

.\.hl 51' per HO, tar md.i
All .Liu, l' O1t, elilrago. 71 Telmer ;1iI,
h'nuign Inquirir- ins o-d

.

7E7
7L7
777

24A

Minion) Ihd;n ....

Oki

491 ea.
7A4

14X7
20

AMERICAN 5 KIT -$2.69
Ils lino 'Pungent. Ssicania

3525.

1ASGT
1P5GT

each

12SN7GT

61(661
6P5GT
65A7GT
65D7GT
65J7GT
65L7GT
6SK7GT

KEN RADS
6F5
6FBG
6H6

10

666

4A6G

767

1N5GT
7A4
7A7
7F7

49tea.
7Q7
757
7W7
7X7

7H7
7J7
7N7

lun.

In Mixed mice ra

b,lanre r.1/.U. .\1.1. MEID]IL\xU1NF. 1:a.1\U

CONCERT MASTER RADIO TUBE COMPANY

\$W

1802 WI

CHICAGOAVOEN"

T.A.C. DOES IT First AGAIN!
All Major Components Already
including pre -wired "VIVIDeo"

-I

4

114
1U4

I. F.

Mounted

on

Chassis

strip (Pat. Pend.) and pre -wired front

end. Only 13 tubes remain to be wired! No technical knowledge required!

CABINETS AND STANDS IN

NEW! SIMPLIFIED INSTRUCTIONS! COMPLETE SERVICE
DATA! The most elaborately detailed instructions in television even o layman can follow.

FREE!
;

BLOND AND WALNUT AVAILABLE AT REASONABLE PRICES.
WRITE FOR LITERATURE.

V

comprehensive Servit, Data on the T.A.C. exclusive
I V IDeo"
I3 -tube
Picture and Sound I.F. Strip (Pat. Pe d.
Contains all information needed
to thoroughly understand and service this
pique high gain
stapes ol Cathode Coupled GroundedGrid Video I.F. amplification. For I.F. Strip which
high gain, sensitivity. stability.
VIDee" can't be beat' Write for FREE book! t SB -I or ask your local
jobber 1er it.
Booklet SB -1 also included with each T.A.C. Direct -View Assent ly.
leatures

.

VI

T.A.C. CHAMPION MODELS. I.Iel.tle:11
.I r..valoe
team
,. :dal';...0 -vgl Si:uioo"I 'tuner leyin. ed by
.'.i innnlnner
RADIO AND 'rs' CHANNELS.ilium.. s Tuaipg o' .51.1. r'M
Mod I M101C- 1'olnplete Il,.n C.R. Tune)

NEW LOW PRICES!
T.A.C. STANDARD MODELS
'...Vil..

o...

l
.

'2t1 RCA lobes. .lu. RCA or
1st-hired
Ì:t -tube Pic0io I.C. strip with\'IS'IDeo.
51
slu . of Picture
Me -wIrtd All.1'l.:
1 trout Vial will. Fine

ma.

Ir

1

1n
Toning. RCA 5x7 Oval !leaky Duty PM .Speaker. tWllyrvd
nplcre
h
AI.1.
MAJOR
COMPONENTS
PLUS
v e Si 'llt- SIMPLI.
MUNTED.
O
for \ N w tool
nnlcvuen
Model MIDIS- CUnplele Less CH Tube)
.

$209.501,ilm

F101C- Complete With II)

Model

6243.15 Dealer'. Net
0121C- Complete With 12" DUMonl C.R. Tube

'.,

sI69.50

I'I

Model 01015_Cum plete with

RCA C.R.

$203.50

Model F121S- 1olnple le with 12.
Model

0151S- Complete w'irl.

pu\In

,'

$851.35

$566.15

Tube

$314.501.eatel.

*

Model F151C- Con.l'Iete with 15- DuMont C.R. Tube
De, ter.
Model F201c-C.annb
,111
It TIP..

D.:.1t... Note

i' DuMont C.R.

Net.

ALL T. A. C. 15' end 20- Assemblies enntaIn 30 RCA tuber.
plus
DuSónn í'.1t. tube. H'.\ 12" lleaty Duty 1'31 speaker. and all features
rn tionel above PIt'S lie-wiled 11E3' High Volsage Mahler luer

s

LI itlr.

Write for Catalog
Components!

on our Complete Line

of

TV

Replacement

Prices subject to change without notice.

540

BUSHWICK AVE.,

BROOKLYN

6 ,

RCA C.R. Tube

$271.40Dealtr. Net

Tube

Deader. Nett.

t C.1t. Tube

$231.25
I

Deafer'. Note

Net.

Model

N . Y .

Model P -520. .. 520 Sq. In. Screen Projection Television
Assembly. Wonderful LARGE PICTURE TELEVISION with
a 20x26 In. screen. Dealer's Net° ..
..
5769.50

.,

Tr1rYJS1BN
ASSEMBLY ED.
s.F,..r...-..r

Prias

5

°o

Higher West
Mississippi

of

Me

All components are of the finest quality
and fully guaranteed under the Stand*
and RMA Guarantee. All TAC Assemblies are guaranteed to operate when
assembled according to instructions.
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DIRECTORY

RADIO SCHOOL

TELEVISION

TECHNICAL CAREER

Telerisiott ntins momentum, rapid's.
usta tly, it offers to properly- trained Icchirians Careers RUB a future in Industry.
Broadcast i tg or null Business.
Train at an Institute that pioneered
in TELEVISION TRAINING since 1938.
lu
Ibra uinu. :Aflennmt or i:sculnc
laboratory and theoretical inslruction, under guidance of experts, covering all phases
As
i

ELECTRICAL

i

s

ENGINEER!

Radio, Frequency Modulation. Television. Licensed by N. Y. Stale. Free
t'laeentent Service. Approved for Veterans.
of

ENROLL NOW FOR NEW CLASSES
Visit, Write or Phone

MAJOR IN
ELECTRONICS

RADIO- TELEVISION
INSTITUTE
480 Lexington Ave., N. Y. 17 (46th St.)
Plaza 34585 2 blocks from Grand Central

DEGREE...IN 36 MONTHS

B. S.

Make one of the most important decisions of your
life- today! Capitalize on your electronic interests-decide to become an Electrical Engineer.
Choose, also, to save a valuable year by earning
your Bachelor of Science Degree here in 36
months of intensive study.
This 46- year -old, non -profit Technical Institute
offers o world -famous course in Electrical Engineering with a major in Electronics. You follow
an industry- guided program which is constantly
attuned to current developments. It presents o
solid background in the basic sciences
Chemistry, Physics, Mathematics. Economics and
Electrical Engineering subjects . . plus 19 technical specialty courses in Engineering Electronics,
including four courses in Electronic Design.

RADIO -TELEVISION TECHNICIAN
interested specifically in radio
and television: Prepare here for a career in
television -the field which business leaders pre
dict will be among America's top ten industries
by 1951. In 18 months you become a Radio Television Technician, ready for positions in receiver and transmitting testing, servicing, sales,
supervision and production.
trio curriculum,
Because of this school's
the Bachelor of Science degree in Electrical
Engineering (Electronics major) may be earned
in 24 additional months.
To young men

,

Practical, military or academic training will be
evaluated for advanced credit.

Electronic

c_

FALL TERM OPENS OCT.

3

36

months

.12

months

free

18

months

Career

Send

Electronic Technician
Radio -Television Technician ...

aa

eneal etenr

APPROVED UNDER G.1. BILL OF RIGHTS

AMERICAN

INSTITUTE

RADIO

Syracuse, N. Y.
Buffalo, N. Y.
New York
d St.
131 Sh
101 W. 63 St. 640 Main St.
"Tesching Radio Since 1335"

IMO'S

Werwath

Coupon for
48 -page

l

and

Pic-

ENGINEERING
EFM-RADIO
Television- Broadcast

110 -

page Catalog.

Police Radio. Marine Radio. Radio Servicing, Aviation Radio and Ultra High mobile applications.
Thorough training in all brans-tues of Radio and Electronfea. ?loden laboratories and equipment. Old established school. Ample lousing facilities. 7 acre
Small classes. enrollments limited. Our
t
mpue.
graduates are in demand. Write for catalog.

enact

your catalog.

I

Approved for Veterans

am interested

I

_course.

in

NAME

.

VALPARAISO TECHNICAL INSTITUTE
VALPARAISO. INDIANA
Dept. C

I

AGE

LEARN RADIO!

I

--

STATE

COURSES
Preparatory Mathematics, Service, Broadcast, Television, Marine Operating, Aeronautical,
Frequency Modulation, Radar.
uses sow

e m.el to M. tall lee OM

1st

ru r. Sept. 19th
(Veterans. Literature.
Enhance

COMMERCIAL RADIO INSTITUTE
(rounded 1920)
Biddle Street. Baltimore

(

mist

RADIO

Wert

Visit Our Modern Laboratories and Class Rooms

torial Bulletin "Your

MILWAUKEE SCHOOL OF ENGINEERING
Dept. RE749, N. Broadway and E. State, Milwaukee, Wis.
Without obligation send me the Bulletin, "Your Career," and

39

TRAIN YOU

CAN

Founded 1903

Electrical Engineering
Electronics Major

C

o

Free Employment Service

11141"----MILWAUKEE--16./
SCHAL of ENGINEERING
by Oscar

ADDRESS

WE

-

Technician.

Is

Trained Television Technician

TRAIN in modern, well -equipped laboratories,
shops and classrooms. Faculty of 85 specialists
over 1500 students and 30,000 graduates.

At the end of the first year of study of the Electrical Engineering course, the student is qualified

16 TO 60
lob Opening for Every Qualified

YOUNG MEN
There

A SPECIAL PREPARATORY PROGRAM is offered
for men lacking high school diplomas.

ELECTRONIC TECHNICIAN

as an

JOBS IN TELEVISION

1,

Md.

I

Veteran of World War II
alma
imm Emma IMO MEN
)

Make Your Career

RADIO and TV
In no other industry doe. the lotion hold blightrt
financial promise and security than In AM and FM
Radio. Teles '.don. These fields nerd and want men
trained as annnuneers, script %risers. disc loekein. and
radio teehnirlans. It will pay you in intr:+ügate the
Hon )tart ln School of Radin Arts, established in 1931.
Complete day and niait classes
. the latest
equipand a staff of 30 nationally known Inment

PREPARE FOR A GOOD JOB!
COMMERCIAL OPERATOR (CODE)
RADIO SERVICEMAN
TELEVISION SERVICING
BROADCAST ENGINEER
V.A. Furnishes Books and Tools
SEND FOR FREE LITERATURE
BALTIMORE TECHNICAL INSTITUTE
1425 Eutaw Place, Dept. C, Baltimore 17. Md.
AUDIO ENGINEERING SCHOOL

.

of the srnnhlnat lmn men graduates
.1tnmtnrs. Over P
are place,' on job, immediately through the free
placement errs Ice. .\pin11. ed for veterans.

FItEI; Nl i.,. fm Fier unnkh'l "''our Future ln Radio"

Don Martin School
1655 No. Chrokee. Hollywood.

of Radio Arts
Calif.

HUdson 23281

E!recording:

practical Audio Engineering courre in snood Fund:,.
DISC.
M and MAGNETIC !recording: Traistos,,n Measurements: Monitoring and mixing. Lat.
mintals:
Transmission Sets, Oscillators: Hare
oratories
monk- Analyzer.
equipment. Recor,lingnS1.1,11^Im,s in,,,
ting Broadcast. Moion Picture and Commercial snu,,,
Recording. H. M. Tre
lire* Diroetot. Approved
for Veteran. nod Foreign Visas.
A

-

.

1

HOLLYWOOD SOUND INSTITUTE.
1040E North Kenmore

Inc.

Hollywood 27, Calif

RADIO- ELECTRONICS for

Communications
RADIO and TELEVISION
Thorour 'I7aln lot;

in AU

Techu cal Phases
APPROVED FOR VETERANS
l

LAYS -EVENINGS

WEEKLY RATES

RCA GRADUATES ARE IN DEMAND
For Free Catalan Write Dent.

RC9

RCA INSTITUTES. Inc.

A Service of Radio Corporation of America
aia WEST ITN STREET
NEW YORK 14. N. Y.

ff/ORCT
Be on Expert
Op

Ragli

wowR

Ttairanil.

men
In rely i
ori pay. ll.iarn at name ,'.
.rk. _livened.
are.
rickli.
su:.
Cirlee Sneed

"nee...er
with t6 r

FRl4L BOOK

far amateur or , un in renal 1I,r.o.... Ììnak
ICANDLER SYSTEM CO.
Denver I, Colo.
Dept. 3.H. Box 928

TRAINING

ELECTRICAL

Intensive 32 weeks' residence course in fundamentals of industrial electrical engineering, including radio, electronics. Prepares for technician,
engineering aides. Appr,r ,d for veteran training.
-,6111 csar. Enter Sept. 6, .Lan. 3. Catalog.
ELECTRICAL
nv ENVE

BLISS

WAaSH?NGOMA
TOM 13.

Complete Radio Engineering
Course. Bachelor of Science Degree. Courses also in Civil, Electrical, Mechanical, Chemical, Aeronautical Engineering: Business Administration, Accounting,
Secretarial Science. Graduates successful. 66th
ear. Enter Jan., March, June. Sept. Write for

TRI -STATE

COLLEGE

ANGOLAanIIe INDIANA

PEN -OSCIL -LITE

Extremely convenient test oscillator for all radio
s,rrn hlg: alignment
mall as a pen
Self
powered
Range from 7.0 cycles audio to over
600 megagYles u.h.f.
O rout from zero to 125
:'rd by -..tn :ll Corps
nst
Lot

\tr..

.

I,.

1

GENERAL TEST EQUIPMENT
38 Argyle Ave. Buffalo 9, N. Y.
LEARN

TOO MUCH TELEVISION
or it r Editor:

WE SCOOP THE MARKET

have been a radio repairman since
I:I30. During those years I have not
missed buying many issues of your
Magazine. But the last four or five issues have been of little benefit to me.
They have had far more articles
I

about television than about radio. That
might be all right for the fourth of the
country that is served by television,
but how about the other three -quarters?
We are over 90 miles from any city of
50,000 or more. There is very little

likelihood of our having

within the next

a

TV station

years. And there are
thousands of RADIO- ELECTRONICS readers in the same fix.
Recently I wrote to my nephew, who
works in a repair shop in Philadelphia,
a city with several television stations.
He replied that his shop had repaired
only seven video sets during 1948! This
must average about one TV set to every
thousand radio receivers, taking the nation as a whole.
Why use half to three -quarters of a
good magazine to print articles covering so small a fraction of reader interest?
WILLIAM KRIDER,
Barter Springs, Ka its.
10

OUR REPLY
The main reason for our greater attention to television is that it is a lien'
subject, one about which the radioman
has a great deal to learn. It is up to a
progressive magazine to print articles
on a subject like this, information not
usually to be obtained from other
S(1 U

111

ieldd

Come to the
i
t
a
ing oar 50111 Anni veraare Fear! Get quick. practical
training in R \lulu- TI.I.E\I,ION or ELI±CTRII'ITl-. G It Ap,pr,.e,l. I in.,n -.I n for non-veterans

Mail Coupon Tud,q

o.

d,

t

:,ih

NOT "HOME- STUDY" COURSES!
not by malt.
Istnt. tuurs to help You get
.. otter job, a line future.
"tip n for big inaatratrd
e

:1

n,

d li

FREE BOOKS '
TRIt -I l',
ItAUI.
,

sent

P

ti

will call. A.

\'t\1"

l

r

1I

h,..

I.

ELEC'
i'.ithrr
Roth h,a,kn
Ig :t in;
k

P.Vt'il
.1

,

no salesman

B. W. COOKE. Pros.

COYNE Electrical& Radio School. Dept. B9.8L11
500 S. Paulina Street, Chicago 12, Illinois
Send FREE 111)11K and dal details un:

D ELECTRICITY

RADIO-TELEVISION

NAME
ADDRESS
STATE

Tl'

JULY,

1949

FOR RADIO

TUBES!

And offer them to you of a fraction of list
price, here are JULY SPECIALS

Sylvania
Kenrad
Kenrad
Nat. Union
Cunningham
Cunningham
Philco
Kenrad
Tungsol
Crosley
Kenrad
Sylvania
Cunningham
Western Elec.
Kenrad
Hytron
Kenrad
Kenrad
Kenrad
Philco
Philco
Westinghouse

1LD5

195
1V

2X2
5X4
6ZY5
6G6
6H6
6K6
6V6
6R7
7Y4
12Z3
12SG7
12SR7

35W4
35Z5
5016
43
56
76
80

9002

R.C.A.

K55B
VR105

Hytron

.37
.59
.49
.49
.49
.49
.49
.39
.39
.69
.49
.39
.

59

.39
.29
,34
39
.55
.69
.39
. 29
.39
.29
.29
.59
.

R.C.A.

YOU HAVE ANY EXCESS RADIO
TUBES WE WILL BUY THEM FROM YOU.
SEND LIST. CASH WAITING.
IF

1'CCS.

But we have not gone overboard on
television. Our January issue, for instance, contained a 5 -page television
section -only 5.2'; of the total pages
in the magazine. In February, televi-

sion took tip five pages -around 4.2' ;
And in April, again, five pages was the
extent of the TV content. The March
issue ran quite a bit more than the
others, but you would expect a special
television issue to do so.
The May issue has about 12 pages.
roughly 12.5e...
you discount about
half the pages in the magazine for advertising and so on (actually it's less),
the May issue is the first in which we
have approached the 25r, figure you
mention.
Your nephew apparently works in
one of the repair shops that do not pay
much attention to television. Some of
the Philadelphia shops get practically
all their income from TV installation
and servicing-we know of a few that
do not even accept sound receivers.
There are, of course, others who stick
pretty well to sound sets, and some run
about half and half.
No one doubts that there is plenty of
servicing to do on the million televisers
in American homes -and that there
will be twice as much during the next
year. We feel that our television coverage should reflect this wide interest, SO
it is unlikely that we will reduce it
much. -Editor
.

TRAIN QUICKLY!
OLDEST, BEST EQUIPPED
SCHOOL of ITS KIND in U.S.
.2 011124,11440
(: r., I-1 q of t', Il' N E in l' hicltw rvl wr-

79

BROOKS
80 VESEY

ST.,

RADIO

DIST

DEPT. A.

NEW YORK

CORP.
7,

N. Y.

TECH-MASTER
BUILDS FASTER!

CIRCUIT ALIGNED COMPONENTS!
P,o.,d

the only soItslorto.y method for
Oualay Reruns
Deluxe 630 TV Kit
Genuine RCA 630 TS Circuit!

Tech -Master

O.

168e5°
Complete Kit

Less Kinescope

fi.prr

''

II doesn't take o moiler Io
'1
build Tech- Moster. Comes 98%
assembled. A few enjoyable
evenings to finish it up -plug
it in and there's your picture. See Tech- Mosier ledoy
at leading
Write for name
jobber's everywhere
of nearest jobber.

-

TECH -MASTER PRODUCTS CO.
443 Broadway, Dept.

E-7

,

New York 13

FIX -A -PIX
Improved, Adjustable Matching Strip with instructions. Improves television reception IO to
200 %. Use it for finding correct motch at antenna
or on receiver. Price.
SI.00, postpaid in U.S.A.
I. E.

730 E. Sample

COMPANY
South Bend 18, Ind.

80
ADVERTISING INDEX

O O K

L

ATTENTION!!!

a na;ing

AT THESE

WHOLESALERS -- DISTRIBUTORS

SENCO SPECIALS

.

6C5MG
39

44

57AS

7E5í1201
7E7

12SH7GT
12SK7GT
12517GT
12SN7GT

V99

Xtl9

2X2
6C4

6C8G

13

12Z3

1485
14F7
25A6G

7(17

27
30
31

I2A6
I2A8GT

35.51
35L6GT
35W4
3594
3525

I2H6
12K8
26
36

39, Each

4'

IA1

508:,

I

F4

I

U4

57
58
76
78
no

3A4
AZ4
5U4G
5W4

ILC6

50Y6GT

ILD"

53
56
59

11E3

ILN4

GA

07G
IIAF5G

IAIP
IB-'25S

GANG

114

MGT

6AU6

1115

GASG T
6BICG

185

GFIiG
6HGGT

h13GT

6176

6KGGT
6K7G
6N4

6SA7GT

618G

IF4

6W4
6W6

6SK7GT
6507GT

2A3
2A4G
3A3
3D6
3E6

12AU6

7AF7
786

126147

7C6

I4AF7
I4A7 1267

I"

'.1I

I.

I."

s

l' .\i

t"

-,I

6A3
6A4
6AIi

I

I. .'I

i. \6i
.\Linn

I7

1

Al

I'

I

Al

1832

11

In"
.
I

1.

P.N.

,:1

I. SI.-

,

.

Bs 1. R. Johnson and 1.
373 pages. 609. over 230

.

....

BENCOrhas RCA SPEAKERS Too!
1..51.. 3.16 I-. Alnico C Ir tilt ta 19.91 0.13.9
L1lulointe1 JAI. 851 1651 11,11. II; once void

"

1.31.

six ira \'

`í'.3L salir,,

I_" l'.

N1.

V
6.8 ar.

.\Miro

o11IN

..

i

I

-r'' -.

rl

..

.79

3.95

.

Fr.,nklin
Electra

I

e

I.

output. curd
5.95
Plu_
ohms field. GYP P.P. mlgnn. rnrd & Ploc 595
rod A 11111g 5.95
OYU
°ohm,.
l'.1'.
I_" Gael odium dell.
Minimum Order 62.50: Send 21'. deposit rue all
.11.1). shhatteow. Include s 11X,;rm pastace- - 'scr..
postage nil! Im
"ill br r,tnuled. 111deis oitlaut V.61,11.
Non Yolk
sipped expt'es collect. All Pures
1'.51.. -21 n.. magnat. 6V11 P.P.

1.1x111

I

WRITE FOR FREE
OF THE MONTH BULLETIN"

`lNCO SPECIALS

CS1'NCO RA UIl..

Dept. K. 73 West Broadway
Tel. BEekman 3.6498
New York 7, N. Y.

$4

I

nul mathematics. PIt.\l'TICA1.
Nall Slrn In 71,71, hue
cellent text var both

\'I: lore
n,k. "An

sal11s
\
methodical prrIeehuupus." Sal- Ihv Journal of the
calmi losoallatlxu
"The cr11on
.'l, the P1irr of IWt hook." 1,1ilr Radio
,

-II
c..

Co...

67
3

Schools

5

81
16

60
66
71

62

YOU

CAN'T

GUARANTEE. Send Coupa. 1,4.7!

LOSE

ON

THIS

OFFER!
7

OCIII. RE7t1. MURRAY HILL BOOKS. Inc..
232 Madison Ave.. New York 16. N. Y.

O Enelo.ed lied 64 161.39 out.id, U.S.A.) Un n
lit l "IIA(T'II'A1. TELEVISION SEliy11'ISC
send C.O.D. rat the, ainnnnt phot a fen re
In ellher rase. il is understood I may return
dot- if not .at istartory nod you 13111 teItend no
-

Natile

.

,

1

Adds rs.

rill.

66
Rodcroft Publications, Inc.
73
City Products Company. Inc..
Radio Corporation of America
70
Radio Dealers Supply Company.
....
73
Radionic Equipment Company
60
Rodio Publications
72
ny
Radio Supply A Engineering Campa
73
Solco Electronic Distributing
80
Since Radio, Inc.
70
Manufacturing Company
Sprague Products Company
74
Hotel Strand
17
Sylvania Electric Products
79
Tech- Master Products Company
77
Television Assembly Co.
52, 69
Transvision
Bock Cover
Triplett Manufacturing Company
53
United Surplus Materials
67
Universal General Corporation
Vertrod Corporation
Cover
nside Front
Word Product Corporation.
82
Wells Sales. Inc. ..
.. 68
Wholesale Radio Parts Company, nc... _
74
Zetca Television Tubes, Inc.
.

S- DAY PMONEY -BACK
63.69

Hewitt

n

.$2.59

Y

H.

illustrations

I

ItA I.

,

1

I'2"

7

72
72

COMPLETE -EASY TO UNDERSTAND
S-I

And MAGNAVOX SPEAKERS!
%plug
"Po ohms field II 11h %'G l'. 1'. au qml, nerd A
12

I

1.69
.99
1.13

2.75
2.75
2.95
3.69
3.7a

C

V
V

Price only

60.99
1.15

1.1,

..

\-

IIi t,i,hld11- tattooed.
I9

.

\

\In ern

.

..

American Rodio Institute
Baltimore Technical Institute
Bliss Electrical School
Candler System Company
Commercial Radio Institute
Don Martin School of Radio Arts
Hollywood Sound Institute
Milwaukee School of Engineering
RCA Institutes
Radio -Television Institute
Tri -State College
Valparaiso Technical Institute

PRACTICAL TELEVISION SERVICING

FOR TTHEMSELVES

y"

8
79

69,

RADIO SCHOOL DIRECTORY
(Pages 78, 79)

RECEIVERS

81

V

.,.Al,. le,,

TELEVISION

616G

\

v :Vn.Ix

14

SERVICE

70L7GT

\

lid

u

HOW TO

89, Each

6A06

\le.
Alin

Plans

Radio Institute

Radio Supply
Ohmite Manufacturing Company
Opod -Green Company
..
Opportunity Adlets
Precision Apparatus Company.
Progressive Electronics Company

18213 482

6L7G
117L7GT
117M7GT
11714761
117P7GT
117Z6GT
83V

5T4

.

profits!

1407

6AC7'

6AB7
6AH3

I
I:
I' \I. .Alti...
Stu i.,

1. Al

I"

-..

II

National
Notional
National
Niagara

483

.\ ail ,.. c
l

TV

49r Each

5Z3
5Z4

SPEAKERS

N. J.

on

in

11

75

6A3

3LF4
394

7A5
7A0
7A8

6X5GT
12AH7GT

Cash

121117

IN5GT
IR4

7A4XXL

618
6UGGT
IìV6GT

673
I2A

116G

6Z5

Little Falls,

All Phones L.F. 4. 0784 -1258

GUS 6G3

IHSGT
IH6G

6SS7GT
6V5
6Y6G

Orders

JERSEY SPECIALTY CO.

613116
613-IG

INIG

6SN7GT

6SB7
GSD7GT

GBG6G

IGGG

6PSGT
6R7GT
6SL7GT

6K7GT

and Samples

66F6

IF7G
IG4

6F3GT
666G

ft.
ft.
ft.

6AV6

IE7G

6D7

lots of

100,000
500,000
1,000,000

GABS 1445

1D7G
IESG

2A5

6Cfi

174

2W4
4A6
594G

604

286
387
303GT
6616

GC3GT

in

or Phone
For Prices

IN6G

Each

105G

IT5GT

Write -Wire

!INS

ICSG
106
IC7G

4Se Each

68E6

S9r Each
C24

501661

IASGT
IA6
IA7GT
IABS
IC5

89

GAT6

75
83
2051

SOe

8"

5X46
5936
593GT
,94G

33
34
46
49

47

IV

19

35ZIGT

37
38

77

LOWEST PRICE
Twin Lead 50 Mil Wire
has ever been offered at

I2C8
1486

25L6GT
2395
2807

43

35Z6G

71A

7C7F7

321767

32

12F5GT

6T7G

61

----------

Our Plant is Running Full
Blast! which enables us to
Quote you the

6897

49

...
18
Cleveland Institute of Rodio
60
Coastwise Electronics
Communications Equipment Company...
75
Concert Master Rodio Tube Company...
77
Cosmic Counters
59
Coyne Electrical School ....... ....
79
Dealers Radio
59
_
9
DeForest's Training, Inc
..
Electric Auto -Lite Company...
58
Electronic Measurements Company.
63
74
Electro Products Laboratories
Electro- Technical Industries
56
Electro -Voice Manufacturing Company.
67
Foie Rodio Sales
76
Federol Telephone B Telegraph Company.
59
Forty -Niner Company
60
General Electronic Distributing Company.
55. 57
General Test Equipment Company.... ....
79
Greylock Electronic Supply Company
81
D. H. Harrell Company.
...
59
H. M. Herman
15
Heoth Company
12, 13
Hickok Electrical Instrument Company
Inside Back Cover
I. E. Company
79
Instructograph Company
81
Intonational Resistance Company.
71
Jersey Specialty Company.
..
SO
Lafayette- Concord
59
..
Lace Engineering
70
Leotone Rodio Corporation
63
McGraw -Hill Book Company, Inc.
81
McMurdo -Silver Co., Inc..
64
Mid -America Company
68
76
Midwest Radio Corporation.
76
J. W. Miller Company
Mohawk Electronics Company
66
..
Murray Hill Books, Inc..
80
Notional Company ...
10, 63

COAXIAL CABLE requirements

59 U

6L5G
6N6G
607G

7A7
7B7
788

24A
2526GT

6U7G
7Y1

6C7

14F8
19T8

6F7, 9770
6SH7GT
6SR7GT

Cinea, Inc.

and

688

12AT6
12AÚ7
12BÁ6
126E6
1287
12817GT

1488
I4C7

U5

2M

TELEVISION

2C

6K8

12A7

07G
128

29e Each

Ohm

Transmission Wire

6E6
6FeG

717
71(7

300

51.

606

7F8
7H7

,I2SF5

1644

3/1i111YT

TWIN LEAD

Allied Radio Corporation
American Phenolic Corporation.
American Television & Radio Company
Amplifier Corporation of America
B.11 Telephone Laboratories, Inc....
...
..
Buffalo Radio Supply
Brooks Radio Distributing Company _....
Capitol Radio Engineering Institute
Certified Television Laboratories

on your

SAVE $

mslrrl ordelfng
assurteeÌ lobes.

121761
12K7GT
1207GT
12SA7GT

19, Each

lt:
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RADIO -ELECTRONICS

for

Book Reviews
INDUSTRIAL.

by Royce Gerald

ELECTRON :\NI)

ON TRW..
Kloefiler. Published by John 11'iley

Sons. Inc.. New York.
Price 65.50.

6 a

91, inches. 478 pages.

Though Professor Kloefllel''s preface
indicates that the book has been written for college en,ineering students
who are not communications majors,
its readership should by no means be
so limited. Most of the text is devoted
to descriptions of the basic components
and phenomena used for industrial control, but the first nine chapters make
an excellent introduction to general
electronics for anyone with a basic
knowledge of general physics. The electron theory and its application to electron tubes is covered in these chapters
in sufficient detail to impart a useful
knowledge of the subject.
The remainder of the volume is given
to typical industrial subjects- servomechanisms, high -frequency heating,
welding, precipitation, control devices,
X -rays, and so on. In each case, the
topic is explained fairly thoroughly
with specific mathematical analyses
where they seem indicated -so that the
reader emerges with an excellent idea
of both qualitative and quantitative industrial electronics.
The book is especially useful to the
radioman who may know much of colnInunication but nothing of non-communication aspects of his field. He will
find on every page devices and circuits
he can grasp with ease but which perform duties and are used in ways that
will give him much of interest to think
about.-R.H.D.

-

DIRECT CURRENT FUNDAMENTALS. by Joseph J. De France. Published by Prentice -Hall.
Inc.. New York. 6 x 8!<_ inches. 279 pages. Price
64.30.

Most elementary books on radio cona section on d.c. Too many of these
sections are abbreviated to make room
for the more advanced material. The
novice who, after going through this
book, is unable to chase electrons going
in one direction, build voltage dividers
and ohmmeters, calculate current, voltage, and power distribution in multi path resistive circuits. and cope with
any simple d.c. problem, simply cannot
read.
The language is conversational, the
illustrations clear and numerous, and
every calculation clearly explained and
driven home with examples.- R.H.D.

tain

figures in the companies. Frequency.
wavelength, and power are given, a,
well as permanent schedules and a certain amount of program information
Musical signatures of the station,
which use them are also printed.
The book is put out in two editions
Winter and Summer. The edition reviewed was the November -May 194f;1:149 number, and the publisher stated
that the next edition would be out early
in May, 1949.

Earn the big pay
of an expert

radioman

This self -study

-

BASIC
RADIO

This manual is prepared in the same
familiar style as the others in the Most Often- Needed series. It contains schematic diagrams of approximately 390
different receiver models made by some
:39 manufacturers. Alignment data, voltage and resistance charts, and dial stringing diagrams are included with
the diagrams of many of the models.

at

x 9

4 inches.

267 pages.

Price 54.00.

the dryness common to legal works.

R.H.D.
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3a SENTIAL TO ELECTRICITY AND RADIO by
Nelson Cooke
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Over 1.000 illustrations:
1953 pages!
29 appendixes!
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ESSENTIALS OF
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basic course ineludes .

( This

sun

Almost every American, it has been
said, pictures himself at one time or
another as an inventor. Certainly this
is doubly true for electronic engineers,
technicians, and experimenters. This
book is a source of information for the
inventor, giving him the wherewithal to
make a shrewd and informed judgment
as to the patentability of his invention
and the procedures he should follow.
Many factors must be considered in
determining whether an invention has
really been made- novelty, priority,
originality, possible breadth of claims.
And after an application is in, interferences, licensing, and many other
problems plague the inventor. After the
patent is issued he must deal with such
matters as infringements, assignments,
and all kinds of litigation.
Mr. Biesterfeld has covered all these
subjects in detail and understandably.
Recognizing that many facets of patent
law are matters of interpretation and
judgment rather than strict rule, he
has cited and commented upon a large
number of actual cases, though without

McGraw-Hill Book Co., 330 W 42 St., NYC 18
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EASY TO LEARN CODE
It Is
ant,

eas7 lo leant or Increase speed
an lost runogr ph t'ode Teacher.
.t a,,rds the qulekeat and most priseOral method yet developed. For bet,innem or advanced studente. Available tapes leoni beginner's phahet
In Iynlral u wages 0
II Iub)eets.

smell

pmt

c

Always'

to 40 WPM.
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INSTRUCTOGRAPH COMPANY
a701

GREYLOCK

Sheridan Rd.. Dent.

RC. Chicago 40.

III.

RADIO TUBE BARGAINS!

ATTENTION Amateurs Experimenters- Inventors

GT, Glass and Miniature Types

Cut your cost on radio supplies and equipment

105

3S4
354

185

6ÁT6
6BÁ6
bBE6

ITS
1114

304

SSA76T

128176T

BS17GT

12507

6SK7GT
6S07GT
12SÁ7

341/¿C

12507
2526GT
25L6GT

each in

100 lofs

SPECIAL OFFER! All above types may be purchased in lofs of 100 assorted. Also available
In smaller quantities of 39r each.
SAG

ajo

5

l
1

`rQ

ea'

6BG6G

69.

183 -8016

89.-

2E24
51.89
All tubes in individuol cartons
TERMS: Net C.O.D.. F.O.8. NYC. MINIMUM
ORDER S5.00.
Write for Bargain Catalog C7

30

you
must
have
the radio and electrical mathematics you
teed. taking you in easy steps from
simple fractions to logarithms

Lcr this self-study course prepare you right
home for a successful future in the radio
field. It contains all the information you need
n,diu electrical -mathematical
to handle all
types of radio sets. test equipment and electronic
devices. Explains everything from time delay circuits Ut the most recent advances in the field
mechanical and wire recording sound systems
frequency modulation

>

6

operations
f
vacuum
Hs nd other es-

a

sentials of radio
the electrical
background
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PATENT LAW, by ('heater H. Biesterfeld. Published by John Wiley & Sons. Inc., New York.

AYLAO

'he prinrin'tr
tubes.
!heir basic

PROVIDES

-

EASY TERMS!
Coupon below

See

trains you at home

MOST - OFTEN - NEEDED 1949 RADIO DIAGRAMS AND SERVICING INFORMATION.
compiled by M. N. Heilman. Published by Supreme Publications, Chicago. 6'A x 11 inches. 160
pages. Price $2.50.

R.F.S.

FREE TRIAL!

COURSE
EXPLAINS

WORLD RADIO HANDBOOK FOR LISTENERS. including Who's Who in the World Radio.
Published and edited by 0. Lund Johansen,
Copenhagen. Denmark (distributed in the United
States by Ben E. Wilbur. East Orange. N. J.).
Heavy paper covers, 6y-. x 8'_ inches, 96 pages.
Price 61.25.

Probably the only complete log of international broadcast stations, this little hook is important to all shortwave
listeners. Divided into geographical
areas, it shows all the shortwave stations of the world and the medium- and
long -wave stations of Europe, North
Africa and the Near East.
Addresses of the broadcasting companies or administrations are given, as
well as the names and titles of leading
JULY, 1949

81

Greylock Electronics Supply

CO.

I

7

horn', Wr,,.,

's,.r

T

ark

in half. Clip coupon today.

Ilutdres of -hard to i -t'' war su t-plus
it,nls along ith the hest ill .taud:nd brand
,,plipuuut- all al ,rent .nviugs lo you. 1.,I
n know your parI i,'nlnr requirupi,ly. I\ISI \I-MEDIATE I II' l.1 N' ER Y.
s

PLEASE PUT MY NAME ON YOUR
LIST FOR SPECIAL BULLETINS.
NAME
ADDRESS
CITY

...

NIAGARA

RADIO

160

MAILING

.....ZONE

.STATE

SUPPLY

CORP.

Greenwich Sf., New York Cify 6. N. Y.

82
Whether you require large quantities of relays for
production runs or single units for laboratory or
amateur work, Wells can make immediate delivery
and save you a substantial part of the cost.

RELAYS
FOR EVERY PURPOSE
Over a Million in Stock!
STANDARD DC TELEPHONE RELAYS
Stock

Operating

Cod

No.
R -101

Vollage
24v

Resistance

R -102
R -103
R -105

24V
24V
24V
24V
12V

R -106

R -152
R 153

R-154
R -155

0.158
R-159
R -160
R.161
8.121
R-023
R -602
R -51S

R.517
R -519

R.520
R.521
R -166

R -168
H -240
H -211

1500.
400.

DUAL-1000 3PST 1110)
3PST )001
600.
3PST !NC)
1300
DPDTSPST ,N01
50
SPOT- SPST.NO)
200
SPST ,NOI
200.
SPST .4N04NC.
100.
IPST (NOI
50
DPST NO)
50
3PDT -3PST )001
12
3PST(2NC -INO)
10
2PST )NO) SPOT
5000
SPST )001
6300
3PST INOI
6500
SPST )N01
750

12V

12V
12V
6V
6V
6V
6V
150V
150V

150V
20V
12V
250V
250V
32V
20V

250
14000.

14000
1000.

DUAL-200
DUAL 200

24v
250 350V
48V

40000
650

TYPE
No

Operating
Vollage

Sloth

16 DC
Coil
Resistance

-109

24 48V

R110

2432v

8.112

90.120V

R -114

24V

500

R -603
H -238

24V
24V
20V

400

R

N -239

Contacts
DPST 'NO)
SPOT

4000.
3500
6500
150
180

DPST (NO)
SPOT
DPOT

Manufacturer
Auto. Elec.
Auto. Elec.
Auto. Elec
Clare
Clare
Guardian
Stromberg
Clare
Auto Elm
Stromberg
Stromberg
Aulo. Elec.
Auto Elec

DPW
DPDT SPST NO,
4PST )N0)
DPST )NO)
SPDT -SPST -NO)

20

r

1.10

1.25
1.20
1.15

1.05
.90

1.75
1.25
1.20
195
2.10
1.20
1.59
1.20
2.95
1.25

17-218

Clare

Net
Manufacturer Each
Aulo. Her
$1.50
Auto. Elm
1.50
Auto. (Inc
1.75
1.30
Auto. EIec

SPOT

SPST (NC)
4PST NO)
DPST )NO)

DPDT-SPST, NC.
DPST NO)

Auto. Her
R. P.M. Auto Elec

No.
R -178
R.179
8.180

8420
R.221
R -171

-175
116
R.177

R

R

0.600

Voltage
4-6V
75V
18-24V
250V
350V
24V
20V
O.12V

Resistance
1800
5000
5000
5000
11000

R8W NdBV

1.25
1.25
1.25

Manufacturer Each

Contacts
SPOT
SPDT
SPST N01
DPST ENO(

Korman 220C SI 95
t ru
abed Coni.
I15
Allied Cont.

H-233

1.89
2.95

Stork

G.M.

DPDT-DPST NO, G.M.
G.M
DPST NO

150
300
5000
1000

1.65

Voltage

R-169
R -171
R -177

-173
R.529
R

24V
IIV

Cod

230

5.8V

30

2.6V

S

24.48V

1.15

Nel

Ali

el"\,_

No
-204
R-205
R.224
R

H.237

Coil

Voltage

Resistance

12V

65

24V

260

12V
27V

230

75

Manufacturer

DPST -NO,
DPDT
SPST (NO)

Allied
Allied
Allied
Allied

DPDT

Cont
Cont
Cont

No

R.125
R 126
R -504

Operating
Voltage

Coil
Resistance

24V
90-120V

300
2000

24.70V

2800

Manufacturer
Clare

Contacts
DPDT
DPDT
SPDT

Clare
GE- C103C25

Net
Each
3

.00

3.00

V TYPE DC TELEPHONE RELAYS
Stock

Operating

No

Voltage

R -164
R -512

R.513
R -514
.1 -526

2432V
24.481.
12.24V
4.6V
6V

Coil
Resistance
1000
3500
300
60
35

Contacts

Manufacturer

SPST 1NO,
DPDT
DPDT
SPDT

W
W
W

PST

(NC)

E
E

W

E

20
I 05

W

E

105

1

DPDI SPST (INC.

IN0)

R

No
-212

Operating
Voltage
90.135V

Coil
Resistance

-

Contacts
NONE

R-605

5 -8V
24V

R -606

241)

-

3PST (NO)
DPST INO-1NC)

R-607

24V

-

SPST (NO)

R413

DPST NO,
I

I

1

het

te
Manufactur

Each

Clare
Clare
Auto Elm
Auto. Elec.
Auto. Elec.

5095
1.50

Operating

lO

Voltage

R

40

R.244
R 206
R -207
R-219
R.217

1

No

Operating
Voltage

R-132
R -133
R -034
R -135

24V
24V
24V

NV

-137

241,

R.138
R -139

24V
24V

A 140
R 141

2410

R

24V
R.112 24V
R 143
24V
R 144
24V
R 145
24V
R.116 12V
R 147
9.14V
R

148

R-H9
R-150
R-522
R 523
It 222

12V

6-8V
6V
2-6V
90-125V

Coil
Resistance
300
300
250

300
300
300
200
280
280
400
260
250
300
126
75

100
45

30
2

6500

12V

100

N442

2432V

213

24 32V

300
300

H

DPDT
NONE

4PDT

Manufactures Each
Clare
$1.20
Clare
.60
1.20
Clare
1.IS
Clare

SPST (NC)
Clare
SPD1
Clare
IPST (NO)
4PD1
Clare
R.B.M.
SPD1
R. B
3PSI (N01
Allied Cont.
DPDT
R.B.M.
SPS1 (NOI
Allred Cons.
SPST (NO)
Allied Cont.
DPST (NO)
DPST IINOI )INC) Clare
Guardian
SPOT
INC)
Price Bros.
DPDTSPST
Clare
SPST (NC)
E -Z Elec.
SPST 1140)
R B.M.
SPST (NO)
Clone
DPDT
P 6 B
DPST (NO)
R.P.M.
OPDI
RBM
4PDT

/WELLS
SALES, INC. ,

DC

AC
DC
DC

DC

265
150
210

24V DC

H608

115

AC

200
-

12V DC
28V DC

35
150

806

R -620

4123
H 430

1224V DC

SPDT3 AMP

IPDT3 AMP
DPST )001 15A
SPDT-10 AMP
DPDT -10 AMP
SPDT-6 AMP

1500

R.604

R-508

SPST
SPST NO120A

600
300
200

DPST

SPST )NO120A
3PST INO.IOA
SPST ,NO,40A

DPST

80.

P68
St.

SP

75

1

1

Guard 37189

195
95

Guard 516983 05
St Dunn B2A 125
XX2 25
St.
I 05
GuardPBK2
35
Price Bros.
R.

B

R.197

Voltage
9.16V

8198

9 -I6V

70
115

R-199
R-200
R -201

24 -32V

250

2ó32V

275

24-32V

250

R -601

9-10V

24.22
24-32V DC

Price Bros.

$1.65

Price Bros.
SPOTOPSI -NC) Price BIOS.
3PDT -SPST NC, Price Bros.
SPDT
Price Bros.
(NC) DPDT
Price Bros.
3PST (NO)

1.65

3NCTI SPOT

60.

165
1.65

95
65
1.90
95
1.20
1.20

12 24 V DC

Operating

Voltage

Cod
Resistance Contacts
DPDT IO AMP
65

R.190

12V

R.191
R -192

28V
12V

R -193

5.8V

R -194

24V

265

R.195
R -196

6V
12V

32

125
44

DPDT 10 AMP
3PDT IO AMP

11

DPDT 10 AMP
SPST (NO I

24V

170

0.236 5-8V

18

R

242

AMP
AMP

DPDT
DPDT

3

SPST

(NC)

Operating
Voltage

R.246

115 AC

Stock

Operating

No

Vollage

DC

R
R

245
-527

Coil
Resistance
Dual-60

Coil
Resistance

S

SPDT IO AMP

320 N. LA SALLE

95

2

295
1.65

Net

Alied-N

2POT10
2PDT
SPOT 6

Each

G.IIed X85

AMP
AMP

$1.95
1.95

G. E.

SPDTDPST NC)
IKW

1.45

Guardian

2.45

G. E.
G

E-500

1.95

W

Contacts
SPDT

Nel
Manufacturer Each
CO2791R106C8 51.65

Net

Contacts
SPST NO) or
(NC) 10 AMPS

Manufacturer Each
Cramer
1.120 Sec
$8.95
R W

MECHANICAL ACTION RELAYS
Coil
Resistance
25

12V

200.

6.12V

Contacts
4' Lever
2' Lever

Manufacturer
G.M.

Nel
Each
$0.95
95

TYPE C.M.S.
R

Coil
Resistance

Operating
Voltage

Stock
No
511

200

24V DC

No.
R

-509

Contacts
MICRO-Ste
SPST (NO)

Operating
Voltage
6.12V DC

Manulactulel
Clare

Net
Each
52.45

REG

Coil
Resistance
40

Contacts

Manufacturer

SPST (NC)

G. E.

Net
Each
50.85

Contacts

Manufacturer

Nel
Each

DPDT10 AMP

SI.

LATCH AND RESET
Stock
No.

0.500

Operating
Vollage
12V DC

Coil
Resistance
10.

Dunn

CK190B

52.85

DC- ROTARY STEP RELAY

lock

Operating
Voltage
6-12V

Coil
Resistance
30

Nel
Contacts
3

Manufactl.rel

Each

POLE

23 POSITION

W E.

$1(1.95

Net

No
R-230

Operating
Voltage
5-8V

Coil
Resistance
2

NA
Contacts
SPDT DPST 040)

Manufacture.
Guardian

Each
$2 15

Manufacturer Each
Advance

(Inc.

Type 2000 -A $1.15
Guardian
1.20
Allied Cont.
Type NB5
1.35

leach

G. E.Co.

Special Sample Engineering Offer
Any ten relays listed (one of each type)
with the exception of Stock Nos. R -621
and R -246 -only ;10.00.

11S

10

SPOT 2 AMP

-

DC- RACHET

Type 1027
1.05
DPST(N0,10 AMP Leach
Type IOSISNW1.25

SO

Allen Bradley
Allied Cont.

ADJUSTABLE TIME DELAY RELAY
Stack

1.65
1.65

DIRECT CURRENT
KEYING RELAYS

I.IS

Each

REMOTE RELAY

Stock

Manutactutl

DPOT

385

$1.85
Guardian
Allen Bradley 2.75
Type B6Á
2.95
General (Lear
Leach 5055ECR 2.15
Leach 7220.3-24350

25A

SPDT 1NW1
SPDT-SPST

4

100

32V DC

Operating
Voltage

No
H -244

No.
R -621

No

-

1202C
12

Stock

Stock

44
100.

DC

1.15

1.20

1.00

Cta
Resistance

1á2V

Stock

1

110

Net
Each

Coil
Resistance Contacts

3.15

ANTENNA CHANGEOVER RELAYS
Voltage

DC
Operating

3 25

I

DC -TYE 76 ROTARY RELAYS

1.15
1.15
1.15
1.15
1.15

1.11
1.15
1.10
1.05
1.10

15

Operating

25

1.25

'NO) LOA

DPST INO)5A.

100

200

14V

110

Dunn IXAX2 25

Guard 34464

Metal Cased
Metal Cased
Tupe B6

Net

SPST NC IOOA.
SPST NO) 50 A.
SPST NOI 50 A.
SPST) NOI 50 A.
SPST NO) 75 A.
SPST X01 30 A.

120

NO) 6A

3PDT-I0 AMP
SPST(NO -30A

230

24V

SI 05

Leach 1327
PAB -KL
P&B KL

185

41x88

6

Manulacarer

SPST NO) 50 A

Net
Manufacturer Each

NO) 10A

150

R -510

R525

.95
.9S

Net

Contacts

28V
75V
24V
24V
50V

600
200

Stock
No.

Stock

Resistance

15

1.25

Coil
Resistance Contacts

115 AC
24V DC
ILO AC
24V DC
24 V DC

.95'X23

DIRECT CURRENT
MIDGET RELAYS

Coll

Voltage

HEAVY DUTY KEYING RELAYS
to
Stock

R

AC- STANDARD TELEPHONE RELAYS
Stak

Net
Each
51.20
1.30

Operating

125

Coni

Net
Each
$3.85
3.00
3.25

COMBINATION PUSH BUTTON AND
I

52.75

70

50
100
132

R-503

Each
SI 15

SEALED DC TELEPHONE RELAYS
Stock

74V

60

R -503

Net
Contacts

15

28V
R18S 24V
R.106 24V
R -187
24V
R-188 24V

Allied

TYPE Bl DC RELAYS
Operating

55

6V

6041N83A
604H308

NO) 100A.
SPST)NOI SOA.
SPST N01 SOA.
SPST NO) 100A

24v

R -156

Stock

SPST

6 5

R.184

i

1000

SPST-NO) SOA.

65

Contacts
SPST -NO)

H23a
Manufacturer Each
Allied Cont $1.95,
Cont.
1 10
DPDT
1.25 stock
DPDTSPST )NO) Allied Cont.
1.25
Allied Cont.
No.
SPST NO)
Allied
Cont.
2.50
DPDT
8.231
R231

Resistance Contacts
SPST NO)
250

25

80

182
103

R

2.10

TYPE BO DC RELAYS
Operating

No.

6V DC
12V DC

28V

No.
R

I

Stock

SPST NO! 100A.
SPST NOI 50A.

100

24V DC
24V

nufacturer
614I4341
M

Contacts

20V DC

DIRECT CURRENT AIRCRAFT CONTACTORS

ISO

G.M.
4PDJ
S-Dunn-KS
SPOT
SPDT DPST INC, Guardian

Coil
Resistance

Operating
Voltage

4432

Net

Coil

Operating

RELAYS
Contacts
SPDT

Stak

R181
No.

uto. Elec

SENSITIVE

DC RELAYS

1.10
1.10

1.75

Auto. Elec

r11

CUTLER HAMMER
HEAVY DUTY CONTACTORS

k_I

4

-'

I

1.25

Clare
Clare
Clare
Clain
Auto Elec

A

J

1.10
0

Stock

Kellogg
Stromberg

individually boxed and fully guaranteed.
The following list represents only a tiny portion of
our relay stock. Write or wire us for information on
types not shown.

165

M

Each relay is brand new, standard make, inspected,

Net
Each
$1.35

Clare

R B

Our capable engineering staff is prepared to offer
assistance in the selection of correct types to suit
your exact requirements.

Guardian
1.15
Leach
Type 1253DEW 1 25
105
Leach HIM

ORDER DIRECTLY FROM THIS AD OR THROUGH YOUR
LOCAL PARTS JOBBER

Nonni acturers: Write For Quantity Prices.
,Distributors: Write For The New Wells Jobber Manual.

ST., DEPT. -Y, CHICAGO 10, ILL.

L

?fie a,Jy 49/,o4-

TELEVISION
Generator

610 -A

ettea

SELF- CONTAINED

,,,
M.M 6/O.l

MARKERS

'OLIO

vo
TV SERVICING
RAPID
ACCURATE
PROFITABLE
WITH THE HICKOK MODEL 610

CaPe

V/

Align

R.F.

%'/

Align Oscillators

v_

Align Traps

/

FOR TODAY AND THE FUTURE

VInsert Markers

13

types)

1. Complete

Oscillator, Absorption,

2.
3.

Crystal

4.
5.
6.
7.

THE

Align I.F.

frequency coverage.
Variable, self -contained markers.
Crystal markers, any frequency, modulated or
unmodulated.
Outstandingly stable.
High output.
Excellent attenuation.
Enables you io align any TV receiver independent of any local station. This generator is complete, and will remain up -to -date for a long
time to come.

HICKOK ELECTRICAL INSTRUMENT CO.

10531

Cover all TV channels

Thousands of the HICKOK Model 610 have been
in use by leading technicians for over a year.

Dupont Avenue

CLEVELAND 8, OHIO

NAME
complete new H
Television lest ego
my the brand -ne
tern Generator.

STREET &

CITY

NO.
Z

NE

STATE

NEW TV SWEEP
GENERATOR- MARKER
Covers

All TV Picture
and Sound I.F.
and F.M. Ranges
SNIONIS

MIRROR- SCALED

for ACCURACY!

Two Built -in Markers Can Be
Used Simultaneously Giving
Facilities for Faster Identification of Band pass of Curves Without Constant Tuning of Marker

Model 3434

Only $1495°
Suggested USA Dealer Net

(crystals not supplied)

TECH DATA

The new Triplett TV -FM Sweep Generator -Marker, with two built -in
Markers and large mirrored dial, was "Tailored For Television" with YOU
gives you the
in mind! The two Markers can be used simultaneously
facilities for faster identification of bandpass of curves without constant
tuning of Marker. Marker has both pip and absorption dip control.
The large Marker dial is mirrored for easy reading and greater reset
accuracy. Straight line frequency tuning condensers used to provide
linear scale markings.
continuously variable Sweep width control.
No gaps in frequency
Audio output for quick check on video and sound amplifiers.
all critical circuits enclosed.
Expertly- engineered shielding
Copper plated steel construction.
Contained in attractive black suede finish steel case, size 15- 11/32" x
copper- plated feet for grounding
leather handle
11 -1/32" x 81/4"
panel is black, white and
when working on metal work bench top
red etched on aluminum.

...

...

...

...

...

...

For Detailed Information

See your Radio Parts Distributor or write

..

.

e
BLUFFTON, OHIO, U.S.A.
TRIPLETT ELECTRICAL INSTRUMENT COMPANY
In Canada: Triplett Instruments of Canada, Georgetown, Ontario

Pricer slightly higher west of Rockies

Frequency Coverage:
SWEEP CENTER FREQUENCY

Range 1- 0 -60 MC
Ronge 2- 60 -120 MC
Ronge 3-120-240 MC

SWEEP WIDTH:

0 -12

MC

(Continuously

Variable)

MARKER FREQUENCY

19.5 to 40 MC (fundamental). 39 MC to 240
MC

(harmonic)

CRYSTAL FREQUENCIES

20 MC on Fundamentals. Harmonics up
to 216 MC. (Crystals
Not Furnished)
To

MODULATION

400 Cycle on both Crys-

tal

and
quencies

Marker

Fre-

AUDIO:

100 cycles

.
Sweep
Above also furnished in separate units
Crystal Marker.
Variable Marker
Generator

...

...

PUel.:4410)1Gr4t...ta .C'aat

